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ince its publication in 1953, Ernest 
. Hilgard’s Introduction to Psychology 
as been widely endorsed for its 
holarship, balance, and readability. 
his new Third Edition offers a 
orough revision, both in format 
d content, while retaining the flex- 
ility, clarity, and basic character 
.at have made this text so successful 
rough the years. 

In content the book has been 
rengthened by significant updating 
the light of recent scholarship and 
y a new ordering of the material. 
he first fifteen chapters emphasize 
perimental and empirical material, 
ith the material on personality, 
lj ustment, mental health, and social 
ychology appearing later in the 
ok, Throughout, there is a stronger 
phasis on theory. In the critical 
‘cussions and in special theoretical 
tions the various psychological 
ues are kept clearly before the 
:dent. Moréover, there is now an 
tire chapter on theories of person- 
ity. 
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Preface 


Recent advances in physical sciences and technology make urgent the need 
for social controls of the power that man has unleashed. A growing number 
of students, puzzled by man’s place in the world, and wondering about his 
capacity for intelligent planning, are turning to the sciences concerned with 
human conduct. Psychology is one of these sciences of behavior, and courses 
in psychology show the effects of this growing interest year after year. This 
serious new interest in what is known and in what is relevant places psy- 
chology courses and psychology textbooks under strain, for students are not 
interested in everything psychologists do just because it is being done: they 
want to know why it is being done. 

In developing the third edition of this book, I have relied heavily on the 
experience of many instructors who used the earlier editions and who 
reported their sense of the strengths and weaknesses of those editions. But 
the record of experience with previous editions, valuable as it is, does not 
suffice to solve many of the problems that arise in trying to prepare a text- 
book that will be representative of contemporary psychology. With the 
growth of the psychological profession and the increasing financial support 
for research, the amount of new research bulks large indeed, with over 
10,000 new titles reported annually in Psychological Abstracts. The problem 
of selecting from this vast body of material becomes a staggering one. The 
rapid growth in the field and the importance of new findings are perhaps 
best indicated by the fact that about one-third of the references in this 
edition have appeared since the second edition went to press early in 1957. 

Although this version is clearly the outgrowth of earlier editions, the en- 
tire book has been rewritten. Users of the previous editions will. recognize 
certain changes in the sequence of presentation, the consolidation or even 
omission of certain topics, and the addition of a number of totally new 
topics. No introductory text could do justice to contemporary psychology 
if it avoided the issues raised by the newer knowledge of the brain (the 


reticular formation, brain biochemistry, gating mechanisms), advances in 
genetics (changes in chromosome numbers in man, a known basis for mon- 
“golism), mathematical models, cognitive simulation by computers, detection 
methods as against conventional psychophysics, and person perception as an 
exciting new approach to social psychology. It is hoped that the student 
who completes the book will have some feeling of the freshness and liveliness 
of these and other new issues, and of their potential significance for the 
understanding of man. 

In order to incorporate new material without lengthening the book unduly, 
some curtailing has been necessary. The two chapters on motivation have 
been reduced to one, with a sharp revision of content reflecting the decline 
in the position of the need-drive-incentive theory and the rise of competing 
theories. Two chapters on individual differences and intelligence have also 
been reduced to one. A single chapter on personality has become two, one 
dealing with appraisal, the other with theories of personality; personality 
is today too central a topic to permit adequate treatment in a short chapter. 
Social psychology is now treated in a single chapter instead of two, as before. 
There are two significant changes in chapter order: the material on percep- 
tion precedes that on learning (although person perception is reserved for 
the social psychology chapter), and the treatment of conflict and adjustment 
and of psychotherapy comes much later than in the previous edition. 

A recurrent theme in the presentation is the idea that psychological ex- 
planations often take one of two modes: developmental or interactive. The 
developmental mode of explanation emphasizes the historical roots of 
present behavior; this mode of analysis stems in part from association psy- 
chology as brought up to date through modern learning theory, and in part 
from maturational-growth-genetic theories that also see the child as father 
to the man. By emphasizing what is going on here and now, the interactive 
mode contrasts with, but does not contradict, the developmental mode. 
Much of the study of motivation and conflict is naturally cast in interactive 
terms. This distinction helps orient the student when a transition is made, 
for example, from the study of perception, in which the interactive mode is 
uppermost, to the study of learning, in which a developmental approach is 
more generally adopted. Hopefully, the developmental-interactive distinc- 
tion will provide an opportunity for the instructor to bring out the relation- 
ships among various topics but without tying these topics together so tightly 
that he will no longer feel free to rearrange chapters to suit his purposes. 

Just as the previous editions benefited from the advice of numerous col- 
leagues whose names appeared in the respective prefaces, this edition has 
been aided by many teachers, too numerous to list here, who communicated 
their experiences either personally or through a detailed questionnaire circu- 
lated to many users of the second edition. I am grateful for their help and 
interest. Of particular value were the careful readings and comments, either 


on the second edition or on the revised manuscript, provided by the follow- 
ing: Ernest S. Barratt of Texas Christian University; A. W. Bendig of the 
University of Pittsburgh; R. N. Berry of Indiana University; John M. Coyne 
of the Life Sciences Department, General Dynamics/Astronautics; Robert 
S. Feldman of the University of Massachusetts; Winfred Hill of Northwest- 
ern University; Raymond J. McCall of Marquette University; and Herbert 
F. Wright of the University of Kansas. My gratitude again must be expressed 
to Claude E. Buxton of Yale University, who as editorial adviser gave his 
help throughout the revision, even when it interrupted a precious working 
period while he was on leave in England. 

The influence of those who helped in the earlier editions continues, even 
though I do not repeat their names. As before, I am particularly grateful to 
my wife, Josephine R. Hilgard, whose case materials have given heightened 
reality to many parts of the text. 

Ernest R. Hilgard 
Stanford University 
Stanford, California 
March 1962 
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Psychology 

asa 
Behavioral 

Science 


Because he can reflect upon the past, take 
account of present experiences, and make 
plans for the future, man has always sought 
to understand himself and the world about 
him. When he found occurrences beyond his 
comprehension, he at first tended to attri- 
bute them to divine intervention or to some 
sort of magic, perhaps practiced upon him 
by his enemies. The roots of science began 
when he started to find some sort of order 
in natural occurrences that made them com- 
prehensible; when, for example, he found 
that he could control his food supply by 
domesticating animals or by planting crops. 

Science leads to understanding of natural 
events; it leads to predictions about their 
course and therefore to some control over 
what takes place. Psychology is like other 
sciences in seeking to comprehend, to pre- 
dict, and to control, taking as its special 
subject matter the behavior of man and the 
lower animals, Psychology is interested 
in the ways in which behavior develops in 
the evolution of the species and in the growth 
of the individual, in learning and problem- 
solving, in the motives that initiate, sustain, 
and guide behavior. As in the case of other 
Sciences, psychology has its “pure” and its 
“applied” aspects; as an applied science it 
proposes ways in which psychological knowl- 
edge can be used in child rearing, in educa- 
tion, in industrial production, in government, 
and in international relations. 

The student will naturally ask whether a 


course in psychology will help him in his 
human relationships and personality diffi- 
culties. Will he be able to form better judg- 
ments of other people? Will he be able to 
plan more wisely for himself? Will he make 
friends more easily? Will he be less likely to 
lose his temper when he becomes angry? 

The answer to these questions is both 
“Yes” and “No.” The “Yes” part of the 
answer is that, after studying psychology, 
you should be better able to understand 
human motives, better able to appraise your 
own and others’ interests and abilities, bet- 
ter prepared to get along with those about 
you. The “No” part of the answer is that it 
is not easy to apply psychological knowledge 
to the solving of your personal problems. 
If you have had difficulties in getting along 
up to now, a single course in psychology is 
not going to teach you suddenly to overcome 
all your difficulties. A course in psychology 
is not a course in self-help, and a psychology 
textbook is not a manual on the art of hand- 
ling people. 

Psychological science, furthermore, is in 
an early stage of development. Many of its 
facts are not yet firmly established, and 
theoretical interpretations are often contro- 
versial. Sometimes we shall be studying more 
about how psychologists seek answers than 
about the results they have found. 

If, however, you do not expect one course 
in psychology to teach you all there is to 
know about human behavior, you may prop- 
erly look forward to learning many things 
that will be useful to you in your ordinary 
life. In fact, you will gain more from your 
study of psychology if you make an effort 
throughout to apply what you are learning 
to yourself and to those about you. Psychol- 
ogy is not to be thought of as something 
mysterious and remote. 


The Definition of Psychology 


Psychology may be defined as the science 
that studies the behavior of man and other 


animals. For this definition to be useful, it 
is necessary to specify more clearly what 
psychologists mean by behavior. We can get 
some idea of what behavior means to the 
psychologist if we look briefly at the organi- 
zation of this book, pausing occasionally to 
glance at an illustration of what it is that 
psychologists do. Later we can return to a 
more detailed definition of behavior and a 
consideration of the relationship of psy- 
chology to other sciences. 


The topics covered in this book 


1. The Behaving Organism. As a science 
rooted in biology, psychology is interested 
in the bodily processes that make activity 
possible. Thus psychologists often refer to 
the stimuli (singular: stimulus) that impinge 
upon sense organs, and to the responses 
that occur because of the way the organism 
operates, Stimuli include the lights, sounds, 
odors, pinpricks, and other physical energy 
sources that are the external (and sometimes 
internal) occasions for what the organism 
does, goading it to action, interrupting what 
it is doing, directing its choices. The re- 
sponses (in man) are what he does when his 
brain is active, his muscles move, and his 
glands secrete. We therefore touch briefly on 
the operation of the skeleton and the muscles, 
moving on to glance at the varied function- 
ing of the endocrine (ductless) glands, such 
as the thyroid or the sex glands. But psy- 
chologists are particularly interested in the 
nervous system and especially in the central 
nervous system, whose most complex portion 
is the brain. 

It has been found, for example, that there 
are centers deep in the brain (in a part of 
the brain, old from an evolutionary stand- 
point, called the hypothalamus) that appear 
to produce the equivalent of pleasure or of 
pain when these centers are electrically 
stimulated (Olds and Milner, 1954; Delgado, 
Roberts, and Miller, 1954).’ Psychologists 
1 Throughout this book you will find references to 


studies which document or expand on the state- 
ments made here. Detailed bibliographical in- 


not only participated in the original experi- 
ments that made this discovery, but also have 
since carried out a number of further ex- 
periments to determine how similar the 
responses to electrical stimulation of the 
brain are to the effects of external pain or 
food reward. For example, studies have been 
made of the reaction to conflict when a thirsty 
rat receives an electric shock as it attempts 
to drink. The rat at once approaches the 
water and withdraws from it in fear, as- 
suming a characteristic posture. When the 
shock is received through an implanted 
electrode in the brain, the rat behaves just 
as if a shock had been received on its snout 
(Figure 1-1). Thus it appears plausible that 
the shock through the electrode is equivalent 
to painful stimulation. 

2. Growth and Development. The child 
is indeed “father to the man.” We can under- 
stand much of adult behavior only through 
a knowledge of the course of its development 
in the child. Two principles stand out as we 
study human development, One is that the 
growth of the body and the nervous system 
follows certain patterns rooted in biology. 
These are reflected in the concept of matu- 
ration of the organism along built-in (in- 
herited) lines. The other is that a mature 
organism is also a product of learning. In 
man, this learning is in part a product of 
social living, a product of his culture. Hence 
in studying human development, we are in- 
terested in the processes of socialization, that 
is, the ways in which the infant turns into 
a civilized person. 

3. Motivation and Emotion. ‘The new- 
born infant is aroused to activity by his 
bodily needs—the needs for air, food, elimi- 
nation, a comfortable temperature, sleep. 
All such needs are the physiological roots 
of what psychologists call motivation. But 
motives become complex as the individual 
grows up, and psychologists study how they 
are acquired, how strong they are, and how 
people differ in their motives. Some indi- 


formation on these studies appears in the list at 
the end of the book. 
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viduals conform readily to their cultures, 
while others rebel: some develop good work 
habits and have high motives to achieve, 
while others are more shiftless; some are 
competitive and aggressive, others self-ef- 
facing. Emotions and motives are closely 
related, for the excitement of highly moti- 
vated activity has its emotional coloring, as 
in the relationship between anger and ag- 
gressive action or between fear and fleeing 
from danger. 

4. Perception. We perceive the world 
through our eyes or ears or by way of our 
other senses. But what is perception? How 
is it that we recognize a given color as red, 
or hear one sound as music and another as 
noise, or “sense” that one facial expression 
is friendly and another hostile? From its 
earliest days psychology has devoted a great 
deal of attention to such questions. It is clear 
that perception depends not only on our 
equipment of sense organs, but also upon 
the structures in our nervous system which 
enable us to say “This is hot” or “That is 
ugly.” We shall meet a number of the prob- 
lems posed by perception in this book. 

5. Learning and Thinking. Because of its 
importance learning is a topic of special in- 
terest to psychologists, both in its theoretical 
aspects and in its practical aspects. The theo- 
retical problems of learning include the 
answers to such puzzling questions as how 
rewards and punishments operate; what goes 
on when we remember and when we forget, 
or when we acquire skills; how learning one 
thing affects the learning of others. The 
answers to these questions have important 
practical consequences, for much social ef- 
fort goes into learning and teaching—of the 
young by parents and teachers, of apprentices 
on the job, of members of industrial and busi- 
ness organizations as they face new tasks. 

A new interest in “programed” learning, 
often using so-called teaching machines, il- 
lustrates the practical consequences of ex- 
perimental studies of learning. A program is 
an attempt to apply what we know about the 
essential features of learning to the task of 
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individual instruction, using a technique in 
which each step of the process is carefully 
planned to provide the best conditions for 
learning. We shall consider later on the 
detailed ways in which such programs make 
use of learning theory; for the present we 
may merely indicate that there have been 
promising successes in their use, For cx- 
ample, it has been reported that elementary 
school children who studied their spelling by 
using a program in a teaching machine did 
much better than those who learned it in the 
conventional way (Porter, 1959). 

Thinking and problem-solving make use 
of what we have learned, and thereby pro- 
vide the occasions for new learning. The in 
terrelations between learning and thinking, 
including the role of language, furnish plenty 
of problems for investigation. 

6. Individuality and Personality. Indi 
vidual uniqueness is a product of the heredi- 
tary and environmental influences that have 
shaped the person: the accidents of his birth 
and upbringing, what he has perceived and 
learned, what he has thought about. Psy- 
chologists have developed various ways of 
assessing or measuring many kinds of dif- 
ferences among people. Perhaps the most 
familiar of these devices is the intelligence 
test. 

But intelligence is only one aspect of indi- 
viduality. All of us know people of whom 
we say “He’s a real person” (or, regrettably, 
“He’s got quite a personality”). What is 
personality? What is it that conclusively dis- 
tinguishes one individual from another? And 
what do we mean when we speak of the 
“self”? These are questions of much concern 
to psychology. 

7. Conflict, Adjustment, and Mental 
Health. For many readers, this aspect of 
psychology may seem the most important. 
How does a person meet frustration and 
conflict? What happens when he can no 
longer cope with his problems in ordinary 
ways? Is “adjustment” an ideal, or not? 
What, indeed, is mental health? While psy- 
chology has no final answers to these ques- 
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tions, it has at least been able to shed some 
ight on them. There have been some suc- 
‘esses in applying the methods of the ex- 
perimental laboratory to these fields, but 
uch has also been done in the interpreta- 
tion of case histories. The following is one 
example. 

Cadet J was attempting to learn to fly. 
Mor some reason that he did not understand 

was having difficulty in following the com- 
nands of his instructor. The instructor would 
tell him to practice making right turns. He 
ould make one turn, then forget that he 
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conflict between thirst and pain in the rat 


was supposed to make any more. Even 
though he wanted to follow the commands, 
he was unable to do so. 

When he talked over his problem with a 
psychological counselor, he showed that he 
was baffled by his own behavior. It finally 
became clear to him that the instructor 
strongly reminded him of his father, whose 
authority over him as a child he had very 
much resented. His resistance to the com- 
mands of the instructor was similar to the 
resistance he had offered his father, as well 
as an expression of resentment against his 
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A rat that has learned to drink from the spout (left) is given an unpleasant stimulation through the elec- 


trode implanted in his brain when he approaches the spout. 


This produces the typical conflict position shown: the rat's neck is stretched out toward the water, but he is 
ready to back away because of the threatened shock. The conflict between thirst and the pain produced by 
brain stimulation is indistinguishable from that between thirst and the pain produced by an external 


electric shock. 
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father. This discovery of his own unconscious 
motives came as a considerable surprise to 
him (Muench and Rogers, 1946). 

8. Social Aspects of Psychology. The 
old saw “Two’s company and three’s a 
crowd,” familiar as it may seem in one con- 
text, illustrates a number of basic psycho- 
logical questions. What is the difference be- 
tween one person’s response to his physical 
environment and his response to another 
person in that environment? What do we 
mean by a group, and how does group be- 
havior differ from and affect individual be- 
havior? The final section of this book tackles 
these questions, concluding with a discussion 
of the ways in which psychologists as pro- 
fessionals address themselves to these and all 
the other aspects of human behavior touched 
on in this introductory text. 


Behavior as defined by psychology 


With the preceding illustrations of psy- 
chology before us, we are now prepared to 
state more precisely what the psychologist 
means when he says that psychology is the 
study of the behavior of man and other 
animals, 


Behavior. By behavior we mean those 
activities of an organism that can be observed 
by another person or by an experimenter’s 
instruments. A child eats breakfast, rides a 
bicycle, talks, blushes, laughs, and cries. All 
these verbs describe forms of behavior. Ob- 
servations of behavior may be made unaided, 
as in watching a child at play, or they may be 
aided with instruments, as in giving a lie- 
detection test. 

Though our primary interest in this book 
is the understanding of man, we shall have 
Something to say, too, about the behavior of 
lower animals, because what we learn from 
studying the lower animals often helps us to 
understand man. We can control the lives of 
lower organisms in the laboratory from the 
moment of their birth. In those of short life 
span we can study inheritance through sev- 
eral generations. We can do brain surgery on 
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animals (as in the illustration of implanted 
electrodes, Figure 1-1), while such experi- 
ments are possible with human beings only 
under special conditions of illness or injury. 
Sometimes the fact that animals learn less 
rapidly than human beings is an advantage in 
that the details of the process are spaced out 
for study. While caution is always needed in 
applying the results of animal experimenta- 
tion to man, study of lower animals contrib- 
utes to knowledge in psychology just as it 
does in biology and medicine. 


CRITICAL DISCUSSION 


A point of disagreement among some psy- 
chologists exists over the relative emphasis to 
be placed upon lower organisms and man in a 
science of psychology. The disagreement leads 
to two interpretations of comparative psychol- 
ogy, the name given to the study of the be- 
havior of lower organisms in their interrelation- 
ships with each other and to man. One in- 
terpretation is that any specimen of behavior is 
worth studying in its own right, yielding such 
generalizations as it may, without regard to 
its relationship to man. Thus a comparative 
psychologist studying why salmon return to 
lay their eggs in the river in which they were 
hatched does not want to be asked what this 
has to do with human behavior, The other 
interpretation is that we seek to understand 
man, and in order to do so we study the 
evolution of the processes that we find at 
work in him. This kind of interest is similar 
to that of the medical investigator who works 
with animals in order to find the drugs or other 
treatment procedures that may prove useful in 
treating human disease. For a strong defense 
of the interpretation that the comparative psy- 
chologist should not be concerned primarily 
with man, see Beach (1960). As long as one 
remains within the framework of natural sci- 
ence, the issue is not a divisive one, for there 
is plenty of investigatory work to be done by 
those who accept either one of the alternatives. 
N Es 
? Critical discussions are introduced from time to 

time, especially to point up controversial issues 


in contemporary psychology. They may be omit- 
ted at the discretion of the instructor. 
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Another form of the issue with regard to 
emphasis upon man is a more important one. 
Some psychologists hold that man is so dif- 
ferent from the lower organisms that human 
psychology is something entirely different 
from animal psychology, and the behavior of 
lower animals can therefore be disregarded, 
This point of view finds its expression in forms 
of psychology more prevalent in Europe than 
in America, going by such names as “un- 
derstanding”-psychology, character-psychology, 
phenomenology, existentialism. These psychol- 
ogies make much of man’s ability to foresee 
the future, of his knowledge that he will die, 
of his ability to understand directly the feel- 
ings of another human being and to find 
meaning in human suffering. These intuitive, 
moral qualities are said to be distinctly human, 
without parallels in animal psychology. Such 
a point of view deserves acknowledgment, and 
is not to be lightly dismissed. While it is 
affiliated more with philosophy and religion 
than with a naturalistic psychology, it has be- 
come influential in psychiatry, that is, in the 
treatment of human emotional and mental ill- 
ness (e.g., May and others, 1958). 

The emphasis in this book will reflect the 
general orientation of American psychology 
today, which seeks to place the study of be- 
havior in the context of natural science, recog- 
nizing man’s affiliation with other biological 
organisms, and hence tracing continuities be- 
tween man and other animals, Such an orienta- 
tion need not deny man’s uniqueness where 
such uniqueness is demonstrable. 


Conscious Processes. Each of us knows 
what it feels like to be hungry, to have a 
headache, to burn a finger. Each of us knows 
what it feels like to be praised or reproved. 
Each of us is aware of his own anger and 
fear, excitement and fatigue; no one else has 
full access to this awareness. An individual’s 
perception of his world, his memories, his 
flights of imagination, his dreams, his pleas- 
ures and pains, belong to a private world, 
the world of his own consciousness. By 
conscious experiences we mean simply these 
events of which only the person himself is 
fully aware. Psychology is interested in this 
world, even though access to it is necessarily 


by way of inference.* We may learn by ex- 
ternal signs that a man is suffering pain and 
we may even arrive at a satisfactory judg- 
ment of its intensity, but the conscious proc- 
ess—the actual awareness of the pain—is 
his alone. 

Psychologists are by no means unanimous 
as to the place of private experience (con- 
scious processes) in a science of psychology. 
Some extremists believe that private experi- 
ences have no place in science; a consistent 
science, they say, must be built with objec- 
tive data open to observation by any unbiased 
observer. Most psychologists, however, hold 
that private experiences are just as much a 
part of the real world as more observable 
activities, and, while insisting that data must 
be objective, they accept the verbal report 
of these experiences as data for science. Sup- 
pose, for example, you tell me that you had 
a dream of flying with wings. Then what you 
have told me about your dream is part of 
your observable behavior. I can record it on 
tape and play it back to anyone who wishes 
to know exactly what you said when you 
reported your dream. I do not have full ac- 
cess to your dream, although I may be able 
to make some inferences about its meaning 
from other things that I know about you and 
your behavior. By including verbal reports 
in the study of behavior, psychologists can 
restrict their data to overt activities, but in- 
clude in their inferences statements about 
conscious processes. 


Unconscious Processes. An even more 
difficult problem is raised when we infer the 
presence of unconscious processes. This term 


3 Our observations almost always include infer- 
ences that go beyond the data given. If I see a 
man waving his hand on a street corner in New 
York, I observe merely the hand-waving, though 
I may infer that he is trying to hail a taxicab, I 
may be wrong; he may be trying to catch a 
friend's attention or he may be making a mean- 
ingless drunken gesture. Inferences are thus al- 
ways somewhat uncertain; the scientific task is to 
see that our inferences from data are made in 
such a manner as to have a high probability that 
the inferences are correct. 
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is not usually applied to the nonconscious 
processes such as the circulation of the blood 
or the reflex constriction of the pupil of the 
eye. Rather, by unconscious processes we 
mean processes similar to conscious ones such 
as wishes or fears, but processes which the 
subject is not aware of, that is, which he can- 
not report, such as those controlling the be- 
havior of the aviation cadet (pp. 5-6). Can 
the existence of such processes legitimately 
be inferred, and can they be classified as be- 
havior? The answer is yes: most psychologists 
grant that we can infer unconscious motives 
from verbal behavior, gestures, and other 
behavioral signs. For example, if a person 
acts in a conceited manner it may be that he 
is actually boasting in order to conceal an 
unconscious fear of being thought inferior. 
There is no sharp distinction between con- 
scious and unconscious; it would perhaps be 
better to speak of degrees of awareness. For 
example, we may be only dimly aware of the 
clock’s striking, yet be able later to count 
the strokes; we may catch ourselves hum- 
ming a tune we did not know we had started 
to hum. The conceited person is not wholly 
unaware of his need to hide his fears; he may 
simply be unaware of the extent to which he 
goes to “cover up.” By making inferences 
from observations, we are then able to in- 
clude unconscious as well as conscious proc- 
esses within our science of behavior. 


Psychology and other sciences 


The family of sciences to which psychol- 
ogy belongs is coming to be known as the 
behavioral sciences. Other members of the 
family are anthropology, which deals largely 
with nonliterate (“primitive”) human so- 
cieties, and sociology, which is concerned 
with man’s social life and the institutions he 
creates. Other social sciences (e.g., econom- 
ics, history, political science) are classifiable 
as behavioral sciences to the extent that they 
are committed to the study of man by the 
methods of science. 

Psychology, as a behavioral science, 
touches and overlaps the other behavioral 
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sciences. But psychology leans also toward 
physiology and toward the physical sciences. 
Some of these relationships are worth ex- 
amining. 

Psychology in relation to physical science 
is chiefly a borrower. Many of the instru- 
ments used in the psychological laboratory 
such as galvanometers, amplifiers, and time 
measuring instruments, come out of physics 
or engineering laboratories. The methods of 
chemical analysis are borrowed when waste 
products in the blood are studied in fatigue, 
or when the effects of hormone injection arc 
analyzed. 

During World War II, with the elabora 
tion of many new observational devices such 
as direction finders and radar screens, the 
importance of man’s relation to his instru 
ments came into focus. There developed 
branch of applied science known as human 
factors research. This new study is only on 
illustration of the blending of sciences 
here engineering and psychology. 

The affiliation between psychology and 
physiology has always been very close. Much 
of early experimental psychology was con 
cerned with sensory problems and hence 
with the sense organs and related nervous 
structures. Many of the developments in 
the study of animal psychology depended 
upon correlations between brain damage and 
learning. Studies of the effects of drugs and 
hormones also cross the border between 
psychology and physiology or pharmacol- 
ogy. Other aspects of biology, such as em- 
bryology, genetics, and ecology, have their 
significance for psychology because of the 
psychologist’s interest in growth, in heredity, 
and in the adaptation of the organism to its 
environment. 

Within medicine, psychology finds its 
closest affiliation with psychiatry. Psychi- 
atry, in its broadest sense, can be defined 
as a medical psychology. The new field of 
psychosomatic medicine recognizes the part 
that emotional and other psychological dis- 
turbances play in organic ailments such as 
ulcers and asthma. The interests of psychol- 
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ogy and medical science overlap in studying 
the effects of diet and drugs on behavior 
or in studying special conditions such as 
aphasia (loss of speech or language), am- 
nesia (loss of memory), hallucinations, or 
hypnosis. 

These brief suggestions of the interplay 
between psychology and other fields of study 
open up fascinating possibilities for collab- 
oration between those whose expertness lies 
in one or another of these studies and those 
whose expertness lies within psychology. An 
interesting question arises as to how much 
the related expertnesses can be combined in 
the same person, or whether the collabora- 
tion can be better achieved through joint 
efforts. That is, it may be that a good legal 
psychology will be forthcoming only when 
a lawyer trains himself in psychology, or 
when a psychologist trains himself in the 
law, rather than when a lawyer and a psy- 
chologist get together. Perhaps a compro- 
mise is possible; the collaborators may need 
to know something of the other person’s spe- 
cialty, but they may not need to be equally 
expert in both specialties. 


The Methods 
of Psychological Science 


The aim of science above all else is to dis- 
cover new and useful information in the 
form of verifiable data, that is, of data ob- 
tained under conditions such that other qual- 
ified people can make similar observations 
and obtain the same results. This calls for 
orderliness and precision in uncovering re- 
lationships and communicating them to oth- 
ers. The scientific ideal is not always 
reached, but as a science becomes better es- 
tablished it rests upon a large body of rela- 
tionships that can be taken for granted be- 
cause they have been so often validated. 


Methods of the experimental laboratory 


The term experimental psychology was 
once applied only to a particular subject 


matter of general psychology inherited from 
the earliest nineteenth-century laboratories, 
chiefly sensory processes, reaction time, and 
associative learning. While there are still 
some psychologists who define experimen- 
tal psychology in this limited way (usually 
adding today physiological studies and stud- 
ies with lower animals), it is preferable to 
think of experimental psychology as psy- 
chology grounded in the laboratory method, 
whatever the content of the experiment may 
be. The distinguishing characteristics are 
those of the laboratory, not of the subjects 
used or the topics covered. Thus child psy- 
chology and social psychology may be 
amenable to experimental study, and to the 
extent that they are they belong within ex- 
perimental psychology. 

The relationships the psychologist seeks 
to discover are regular (“lawful”) relation- 
ships among variables. By a variable is 
meant something that can occur with dif- 
ferent values; if learning ability increases 
with age, both learning ability and age are 
variables. Both can take on different values, 
learning being either slower or faster, and 
the learner being younger or older. To the 
extent that learning changes systematically 
with increasing age, we can discover a law- 
ful relationship between them. 

We distinguish the methods of the ex- 
perimental laboratory from other forms of 
observation and description by the degree 
to which the experimenter is able to control 
the variables that determine the experimen- 
tal outcome. If he seeks to discover whether 
learning depends upon age, he can control 
the age variable by selecting groups of chil- 
dren of different ages. If he then sets for 
each group the same learning task, such as 
memorizing a sequence of numbers, he can 
determine whether the older children do in- 
deed master the task more rapidly than the 
younger ones. In this situation the various 
age levels reached are the antecedent con- 
ditions; the learning performance is the 
result of these conditions (among others, 
presumably). We call the antecedent condi- 
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A dynamometer 


Lafayette Instrument Co. 


This version of the instrument measures strength of grip. 


tion the independent variable; the variable 
that changes as a result of change in the 
antecedent condition is called the dependent 
variable. 

The experimenter controls the value of 
the independent variable; the circumstances 
of the experiment determine the value of the 
dependent variable. These terms may be 
confusing, but the distinction can best be 
remembered if it is noted that the value of 
the dependent variable depends upon what 
happens in the experiment—it is the out- 
come variable. The distinction between the 
two kinds of variable will become clearer if 
we follow an actual illustrative experiment. 


*Confusion may arise because the value of the 
independent variable “depends” upon the experi- 
menter. As in the relation between parent and 
child (at least in theory!), the one in control is 
more independent; the ‘one subject to circum- 
stances beyond his control is dependent. 
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Experiments often begin with hunches 
coming from ordinary experience. Students 
typically report that they can get more out 
of study if they sit upright and are alert 
rather than relaxed, but they also report that 
if they are too keyed up they do not profit 
from study. Not all agree; some prefer to 
study lying down, some with the radio on 
These reports suggest that there may be a 
relationship between tension in the learner's 
muscles and his ease of learning. There is 
uncertainty about the relationship, but we 
can reduce the uncertainty by studying the 
relationship in the laboratory. 

The following experiment by Courts 
(1939) illustrates how variables are con- 
trolled and measured in the attempt to re 
duce uncertainty. Sixty college students 
learned nonsense syllables (consisting of 
two consonants with a vowel between, such 
as geb) while exerting muscular effort by 
squeezing an instrument known as a dyna 
mometer (Figure 1-2). Each subject partici 
pating in the experiment was first asked to 
squeeze the dynamometer as hard as he 
could for 30 seconds. The reading at the 
end of this time was used to assign his maxi- 
mum grip. He then learned different lists of 
syllables both under normal conditions 
(without the dynamometer) and while 
squeezing with a grip representing various 
fractions of the maximum grip. The amount 
learned under each tension condition was 
tested by the number of syllables recalled 
after five trials through the list. Meaningless 
combinations were used so that the several 
lists could all be made alike in difficulty. 
The results show that learning increased 
with the strength of grip up to 4 the maxi- 
mum grip; greater tensions were accompa- 
nied by reduced learning, until at 34 the 
maximum grip the learning was below nor- 
mal (Figure 1-3). 

Note that the experimenter had worked 
out a careful plan before he brought the 
subjects to the laboratory. First of all, he 
had planned to hold many conditions con- 


stant: the general setting for the experiment, 
the measuring instruments used, the nature 
of the materials to be learned, the length of 
each list, the number of trials allowed for 
learning, and the method of testing learning. 
Then he carefully established tension as the 
independent variable by assigning a maximum 
value according to the subject’s strength of 
grip. He obtained this value by having the 
subject squeeze as hard as he could. Then 
he set the lower values as fractions of the 
maximum value. The dependent variable 
became the amount of learning associated 
with each step of tension. To do a quanti- 
tative experiment the experimenter had to 
have scales of measurement for both kinds 
of variables. The tension was measured by 
the units of the dynamometer (kilograms) 
and then converted to fractions of the maxi- 
mum. The learning was measured by the 
number of nonsense syllables recalled. 
Hence the experimenter could plot the re- 
sults as a relationship between two variables, 
in the form of Figure 1-3. Finally, he used 
enough subjects (60 students) so that he 
could count on similar results if he repeated 
the experiment with other subjects. 
Psychological laboratories, like other sci- 
entific laboratories, are specially equipped 
places in which experimentation is carried 
on. Precision instruments are usually neces- 
sary to control the experiment and obtain 
exact data. We may need to produce colors 
of known wave lengths in studies of vision, 
or sounds of known frequency for studies 
of audition. Or we may wish to expose a 
pattern in the aperture of a viewing screen 
for a fraction of a second. Control of stimuli 
thus often requires apparatus. In measuring 
response, we may also need precision instru- 
ments. We may wish to have an accurate 
measure of time in thousandths of a second, 
or we may wish to amplify slight electrical 
currents from the muscles or from the brain. 
The psychological laboratory has its audi- 
ometers, photometers, oscilloscopes, mazes, 
precision timers, and many other instru- 
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Muscular tension improves learning of nonsense syllables 
up to one-fourth of the maximum tension possible; greater 
tension decreases learning. (From Courts, 1939) 


ments for presenting controlled stimuli and 
for accurate registration of response. 

The value of an experiment is not de- 
termined, however, by the amount of appa- 
ratus used. Fundamentally, arrangements for 
experimentation are a matter of logic. Ex- 
periments have to be carefully designed if 
their results are to be informative. If the 
logic of experimentation requires precision 
apparatus, then such apparatus is used; if 
it does not, then good experimentation may 
be done by means of pencil and paper pro- 
cedures. 

The degree of control possible in the lab- 
oratory makes a controlled experiment the 
preferred scientific method when it can be 
used appropriately. However, for psychol- 
ogy to develop as a science, it is not essen- 
tial that all its problems be brought into the 
laboratory. Some other sciences, such as 
geology and astronomy, are experimental 
only to a very limited extent. Recognizing 
the great value of the laboratory approach, 
we shall now turn to some of the other meth- 
ods used in psychological investigations. 
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Observing a child’s behavior 


David Linton, courtesy M 


When made under controlled conditions, naturalistic observations merge into experimental, as, for example, 
in this observational room used both in training psychologists and in studying child behavior. 


Naturalistic observation 


In the early stages of a science it is neces- 
sary to explore the ground, to become fa- 
miliar with the relationships that will later 
become the subject of more precise study. 
Careful observation of animal and human 
behavior (including the study of our own 
conscious processes) is the starting point for 
psychology. A study of gibbons in their native 
environment of Thailand may tell us things 
about their social organization that will help 
us to direct our laboratory investigations. 
Nonliterate tribes will help us to see ranges of 
variation in human institutions that would 
go unrecognized if we confined our study 
to men and women in our own culture. 
We learn from observing a mother cat car- 
ing for her kittens something about the uni- 
formities of innate animal behavior. Motion 


pictures of a newborn baby can reveal the 
details of movement patterns shortly after 
birth. Such observations of natural phe- 
nomena gradually merge into experiments 
as the conditions of observation are stand 
ardized through laboratory control (Figure 
1-4). 

The value of naturalistic observations is 
limited by the fact that anecdotes may be 
substituted for genuine observations and that 
interpretation may be substituted for de- 
scription. Thus we might be tempted to say 
that a hungry animal is “looking for food” 
when all we have observed is heightened ac- 
tivity. Investigators must therefore be trained 
to observe and record accurately in order 
to avoid reading their own wishes or biases 
into what they report. With proper precau- 
tions, however, naturalistic observations can 
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be important not only in the early stages 
of a science but later on, as correctives to 
incomplete theories. 


Case histories 


Psychologists are often interested in the 
individual. For that reason scientific biog- 
raphies of individuals become important 
sources of data. A scientific biography is 
known as a case history. Case histories orig- 
inally were developed largely in connection 
with social work. The workers found it help- 
ful in making recommendations about the 
individual to know something of his family 
background, circumstances of the mother’s 
pregnancy, ease or difficulty of childbirth, 
health history, school history, social history, 
any unusual emotional episodes, and cir- 
cumstances surrounding the present com- 
plaint. When case histories are organized 
for purposes of scientific study, items have 
to be included which are relevant to the 
theories being tested. If, for example, some- 
one is studying the difference between bot- 
tle-fed and breast-fed children, it is impor- 
tant to have additional details about how 
the child was fed, who did the feeding, the 
nature of the weaning, and so on. 

Two methods can be used for construct- 
ing the case history. One method is that 
of the diary of development, in which the 
case history is constructed as the individual 
grows up. Some long-term studies have se- 
lected groups of children at birth or in early 
childhood and then followed their develop- 
ment for years. The second method is to 
prepare the case history by reconstructing 
the biography according to data from the 
past as recalled by the individual, his par- 
ents, or others who knew him in his earlier 
days. This method is, of course, the usual 
way of obtaining a case history when a juve- 
nile gets into trouble or an adult enters a 
mental hospital. There are disadvantages in 
this retrospective method because of dis- 
tortions or oversights, but it is often the 
only method available. 


The interview 


The interview as a means of obtaining the 
data that go into the case history has it- 
self become a research device. The hazards 
of the interview are many; accurate replies 
depend upon questions that are clear and 
unambiguous and upon a good relationship 
between the interviewer and the person in- 
terviewed. The interview is now widely used 
in studies of voting behavior, opinions on 
public issues, and market research. With ad- 
vances in techniques of interviewing, select- 
ing the sample, and treating the data, the 
interview has become an important tool. 


Test methods 


The test as an instrument of research has 
an important place in contemporary psy- 
chology. We use it to measure all manner 
of abilities, interests, attitudes, and accom- 
plishments. By means of tests, large quanti- 
ties of data can be obtained from people 
in factories or hospitals or schools, with a 
minimum of disturbance of their living rou- 
tines and without elaborate laboratory 
equipment. Test construction and use are 
no simple matters; later chapters will ex- 
plore the problems of testing in some detail. 


The Roots of Modern Psychology 


Although psychology is a young science, 
thoughtful men of all periods of history have 
attempted to find solutions to their prob- 
lems. Books on the history of psychology 
discuss the views of early Greek philoso- 
phers, especially those of Plato and Aris- 
totle. After the Greeks, St. Augustine (354- 
430 A.D.) is considered the next great pre- 
cursor of the modern psychologist because 
of his skill in introspection * and his great 
curiosity about psychological phenomena, 
5 Introspection is a term used in psychology to re- 

fer to the description of one’s own conscious 
processes. It is not to be confused with morbid 


introspection, in which one is preoccupied with 
one’s inner life in an unhealthy way. 
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including the behavior of young infants and 
of crowds at chariot races. Descartes (1596- 
1650) left his mark on the history of psy- 
chology through his theory that animals are 
machines that can be studied much as other 
machines are studied. He introduced the 
concept of reflex action, which has had a 
significant place in both physiology and psy- 
chology. Many prominent philosophers of 
the seventeenth and eighteenth centuries— 
Leibnitz, Hobbes, Locke, Hume, to name 
only four—grappled with questions of con- 
cern to psychologists today. Thus psychol- 
ogy grew out of philosophy, and its history 
is intermingled with the history of philoso- 
phy and of other sciences. 


Two early approaches 


In the nineteenth century, before experi- 
mental psychology proper began, two the- 
ories of the mind competed for psycholo? 
gists’ support. The one, known as faculty 
psychology, was a doctrine of mental pow- 
ers. According to this theory, the mind had 
a few principal faculties such as thinking, 
feeling, and willing, that accounted for its 
activities. These faculties were further 
broken down into a couple of dozen mental 
subfaculties, such that we remembered 
through the subfaculty of memory, imag- 
ined through the subfaculty of imagination, 
and so on. It was faculty psychology that 
encouraged early nineteenth-century phre- 
nologists such as Gall to try to localize spe- 
cial faculties in parts of the brain. Careful 
students were dissatisfied with the doctrine 
of faculties because it explained nothing but 
merely classified mental activities. 

The association psychologists held a sec- 
ond, opposing theory. They denied inborn 
faculties of the mind; instead, they limited 
the mind’s content to ideas coming by way 
of the senses, which then became associated 
through principles such as similarity, con- 
trast, and contiguity. They explained all 
mental activity through this association of 
ideas. Both faculty psychology and associa- 
tion psychology have their counterparts at 
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the present time, but with notable differ- 
ences between the old and the new. The 
search for primary abilities underlying 
scores on psychological tests, which we will 
meet later, is related to faculty psychology, 
but it differs in its careful quantitative ap- 
proach. Much of learning theory, especially 
the theory of conditioned responses, is simi- 
lar to earlier association theory, except that 
now we believe that stimuli and responses 
rather than ideas are associated. Very often, 
thinking men of earlier centuries anticipated 
later developments. 


Wund?t’s laboratory 


Wilhelm Wundt (1832-1920) is com- 
monly called the founder of modern experi- 
mental psychology, for it was he who opened 
the first formal psychological laboratory, in 
Leipzig in 1879. The largest part of his 
work was devoted to the senses, especially 
to vision. But Wundt and his co-workers 
also did a good deal of work on measuring 
the time of mental processes through the 
study of reaction time. In addition, they 
studied attention, emotional processes, and 
associative processes in memory. 

Wundt’s psychology was introspective 
(that is, relying heavily on the subject's re- 
port of his own experiences) but it was at the 
same time devoted to laboratory methods, 
including the use of various kinds of preci- 
sion instruments. We may take as an illus- 
tration one of the early experiments from 
Wundt’s laboratory, an experiment on reac- 
tion time, performed in 1888. Reaction time 
is the time that elapses between a stimulus 
and the response to the stimulus. Wundt 
found that if a subject who is prepared to 
lift a finger from a telegraph key when a 
light comes on pays careful attention to see- 
ing the light, it takes him longer to respond 
than if he directs his attention to moving his 
finger. This seems a little strange, especially 
since he reacts very promptly in any case, 
but the difference, as reported somewhat in- 
exactly in the early experiment, was about 
0.1 second. To what was it attributed? 


Wundt distinguished between perception 
and apperception, a distinction that is 
now chiefly of historical interest. He said 
that when the attention was on the move- 
ment, there was simple perception, and the 
light triggered the movement very promptly. 
When, however, the attention was on the 
stimulus, there was an additional activity of 
apperception, which we may think of as a 
richer perception of the light. Wundt de- 
cided that this apperception required about 
0.1 second. His interpretations are no longer 
accepted, for the processes intervening be- 
tween the stimulus and the response are or- 
ganized in more complex ways than he pro- 
posed. But such experiments helped to tie 
theory to observations, familiarized psychol- 
ogists with the use of laboratory instru- 
ments, and introduced quantitative measure- 
ments. 

Wundt’s laboratory is important to us in 
America because so many pioneers in Amer- 
ican psychology went there to study. Al- 
though William James had a small demon- 
stration laboratory at Harvard as early as 
1875, the first formal laboratory in America 
was that established in 1883 at Johns Hop- 
kins University by G. Stanley Hall, one of 
those who went to study with Wundt. Hall 
also founded the first American psycholog- 
ical journal, the American Journal of Psy- 
chology, in 1887. The first man to be called 
professor of psychology in America was J. 
McKeen Cattell, another Wundt student, 
who took that title at the University of Penn- 
sylvania in 1888. Before the end of the 
1890's, Wundt’s students were to be found 
at such universities as California, Catholic 
University, Clark, Cornell, Harvard, Iowa, 
Minnesota, Princeton, Stanford, and Yale. 
It is not surprising that the new laboratories 
in America were founded largely on the pat- 
tern of Wundt’s laboratory. 


Other roots of contemporary psychology 


Although the impetus for the founding of 
laboratories, and the problems initially dealt 
with, came largely from Germany, espe- 


1-5 
Wilhelm Wundt 


Bettmann 


The founder of modern experimental psychology. 


cially from Wundt, other influences soon 
began to be felt. 

One set of influences came from England, 
especially from Francis Galton (1822- 
1911). Galton pioneered in an experimental 
psychology in Great Britain which was de- 
voted mainly to a study of the problem of 
individual differences, including inherited 
abilities. Hence he had an important in- 
fluence on the development of intelligence 
tests and other kinds of tests that have be- 
come prominent in American psychology. 
He also had his influence upon the labora- 
tory (Figure 1-6). It was he who invented 
the statistical technique of correlation and 
developed the index later to be named the 
coefficient of correlation. We shall meet that 
coefficient often in the pages of this book. 

From England also came the influence of 
the theory of evolution, as propounded by 
Charles Darwin (1809-82). Because Dar- 
win’s theory established the continuity be- 
tween animal and man, it made comparative 
psychology important. American psycholo- 
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An early psychological instrument 


David Linton, courtesy N.Y.U, 
This Galton whistle, used to measure sensitivity to tones 
of high pitch, was one of Sir Francis Galton’s contributions 
to the psychological laboratory. It has a modern counter- 
part in the dog-calling whistles that make use of tones 
too high for the human ear to hear. 


gists have closely studied lower animals, es- 
pecially white rats, monkeys, and chimpan- 
zees, not only in order to understand their 
behavior, but also to learn principles impor- 
tant in the understanding of man. The no- 
tion of adaptation to environment, inherent 
in the evolutionary theory, led also to a 
psychology of adjustment. That is, following 
Darwin, some psychologists believed that 
we could understand consciousness, emo- 
tions, and other psychological processes if 
we knew how they served the adjustment 
of man to his environment. 

Another body of influence upon psychol- 
ogy came from medicine and psychiatry, 
especially from the treatment of the mentally 
ill. We need think only of the long history 
of hypnotism, dating especially from Anton 
Mesmer (1734-1815). And at every turn to- 
day we meet the influence of another Vien- 
nese physician, Sigmund Freud (1856- 
1939), the founder of that branch of psy- 
chology known as psychoanalysis. 

Once the laboratories of psychology were 
in operation and trained psychologists be- 
came available to man them, new problems 
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in increasing numbers were made the sub- 
ject of experimental attack. Animal psy- 
chology, child psychology, social psychology 
—all have provided material for experimen- 
tal study. As new problems have entered 
psychology, they have been studied in the 
spirit of scientific inquiry. Since the e 
lishment of their first laboratories, psyc} 
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gists have been intent upon making the 
methods of psychology conform to those of 
science in general. 


The Role of Theory 
in Psychology 


It was once thought that a science would 
emerge if facts were simply carefully col- 
lected, and generalizations were arrived at 
from these facts by induction. Few people 
now hold this simple a view. Sciences are 
often helped to take form when the search 
for facts is guided by theories, and when 
the theories are modified or expanded to 
encompass the range of newly discovered 
facts. 


Three systematic positions 


When psychology broke off from philos- 
ophy and began to establish itself as an in- 
dependent science, some of the thought pat- 
terns of the philosophers persisted, and psy- 
chologists soon found themselves developing 
competing systems or schools of psychol- 
ogy. The period of schools in psychology is 
passing, but these systematic schools have 
served their purposes in providing rallying 
points for enthusiastic workers, in correct- 
ing faulty emphases within opposing schools, 
and in giving some measure of unity to the 
complex fragments of psychology, even 
though the unity achieved may in some in- 
stances have been ill-founded. Without re- 
viewing the many systematic positions that 
have flourished for a time and then faded 
away, it is worth our while to consider three 
systematic positions which are recent enough 


to help us to understand some contempo- 
rary controversies within psychology. 


Behaviorism and S-R Psychology. A 
system known as behaviorism has been very 
influential, especially in America. Its 
founder, John B. Watson (1878-1958), re- 
acted against the tradition of his time that 
the introspective study of conscious experi- 
ence was the province of psychology, and 
he boldly proposed a psychology that would 
get along without introspection. He felt no 
need to make assertions about consciousness 
when he studied the adjustive processes, the 
various muscular movements and glandular 
secretions of animals and infants. He de- 
cided that the results of animal psychology 
and child psychology could not only stand 
on their own as science, but that they set a 
pattern that adult psychology might well 
follow (Watson, 1913, 1925). 

In order to make psychology a science, 
Watson said, its data must be open to public 
inspection like the data of any other science. 
When a rat runs a maze you can take a 
motion picture of its movements and any 
competent person can check your statement 
about the order in which it entered the blind 
alleys. So long as you study what the animal 
or the person does, or what he accomplishes 
(his behavior or the products of his behav- 
ior), then you can have an objective science 
distinct from the subjective science to which 
introspection limits you. Behavior is public; 
consciousness is private. Science should deal 
with public facts. 

Watson had to meet many objections. 
How about a man buried in thought? If he 
is not moving, is he not thinking? Watson 
had his reply: he is moving if you make 
careful enough measurements. Particularly, 
his vocal cords may be active. One of Wat- 
son’s favorite theories was that silent think- 
ing consists essentially in talking to your- 
self. So he made the distinction between 
explicit movements (the kind easily open 
to observation and measurement) and im- 
plicit movements (the kind to be detected 


only by sensitive instruments). Whatever 
the circumstances, all that the psychologist 
as behaviorist is interested in is responses 
of the muscles and of the glands. And, ac- 
cording to Watson, this limitation of interest 
will prove to be no limitation whatever to 
the progress of psychology as a science. 

How about the richness of emotional ex- 
periences? Here again Watson had his an- 
swer. The chief characteristic of emotions 
(for purposes of science) is not their con- 
scious coloring but the stirred-up state of 
the organism. Nobody doubts that a dog 
has emotions such as fear or anger or dejec- 
tion; yet nobody has ever examined a dog’s 
consciousness. Visceral responses, promi- 
nent in emotion, can be studied as such. 
Many of the processes involved in emotion 
are unconscious or unverbalized—to the be- 
haviorist they are visceral tension states for 
which we have no words. 

Because many psychologists were grow- 
ing impatient with introspection, the new 
behaviorism caught on very rapidly in Amer- 
ica, particularly in the 1920’s, and for a 
time most of the younger psychologists liked 
to think of themselves as behaviorists. As 
enthusiastic supporters of such systems tend 
to do, they went to extremes, but gradually 
the excitement about behaviorism has sub- 
sided. There are still a few ardent behavior- 
ists, but most contemporary psychologists 
are not extreme about it. 

The heir to behaviorism in contempo- 
rary psychology is the stimulus-response 
psychologist, or S-R psychologist, as the 
position is often abbreviated. Many contem- 
porary psychologists, particularly in Amer- 
ica, find it congenial to discuss psycholog- 
ical events as beginning with a stimulus and 
ending with a response. For example, if a 
light is flashed in your eye and your pupil 
constricts, the light is a stimulus and the 
pupillary constriction is a response, Stimu- 
lus-response theory (or S-R theory, as it is 
commonly called) asserts that all behavior 
is in response to stimuli, whether the behav- 
ior is overt or explicit (as in running or 
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A laboratory maze 
and data processing room 


Behaviorism produced many experimental studies of 
animals, similar to this one. Here the rat in the 
"Y" maze, above, is learning a behavior pattern which 
results in a reward of food, delivered by the mechanism 
at the end of the arm of the “Y.” His maze is connected 
electronically to the control room, below, where his be- 
havior is automatically recorded. The use of modern 
automation equipment allows massive quantities of data 
to be processed in such studies. (After D'Amato and 
Jagoda, 1960) 


David Linton, courtesy N.Y.U. 


shouting) or covert and implicit (as in think- 
ing and dreaming). 

The advantage of the S-R formulation is 
that it repeatedly reminds the psychologist 
that he must anchor his explanations of be- 
havior in the real world—in the world of 
stimuli, at the beginning of the causal chain, 
and in the world of responses, at the end of 
the chain. He thus shares with behaviorism 
the desire to relate psychological principles 
to the same sorts of events that are studied 
in other sciences. The present S-R psycholo- 
gist goes beyond the earlier behaviorist, 
however, in his willingness to infer all sorts 
of processes between the stimulus and the 
response, processes which he calls interven- 
ing variables. The nature of the organism, 
its aroused motives, its previous experiences 
—all help to determine the response. Be- 
cause various S-R psychologists prefer and 
deal with different kinds of intervening vari- 
ables, not all S-R psychologists have the 
same theory. They agree only in viewing a 
psychological event as something that always 
involves a stimulus-response relationship. 

The men who had most to do with estab- 
lishing a stimulus-response psychology in 
America were Robert S. Woodworth (1869- 

) and Edward L. Thorndike (1874- 
1949), both professors at Columbia Univer- 
sity. Neither of them was ever a behaviorist, 
strictly speaking, though they can of course 
be thought of as behavioral scientists. 


CRITICAL DISCUSSION 


The more precise meaning of stimulus is that 
of a restricted source of energy impinging upon 
a sense organ, and the more precise meaning 
of a response is the activation of a muscle or 
a gland. Both Thorndike and Woodworth 
broadened the concepts of stimulus and re- 
sponse beyond their original meanings, so that 
a stimulus often became a total situation and 
a response could mean an outcome made up of 
fairly complex movements. The problems of 
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how to delimit the stimulus and the response 
have not yet been fully resolved in S-R theory. 
If very broad definitions are used, so that 
stimulus refers to a whole class of antecedent 
conditions, and response to a whole class of 
outcomes in the way of movements and prod- 
ucts of behavior, then S-R psychology becomes 
merely a psychology of independent and de- 
pendent variables. That is, we can remain 
within the general logic of S-R psychology if 
we can clearly specify (and measure) the 
antecedents of behavior (the independent vari- 
ables) and then study the results or outcomes 
associated with these conditions as consequents 
(the dependent variables). The mediating 
processes that go on between the specified 
antecedents and the measured consequents 
may also be studied, or they may simply be 
inferred. Viewed in this way, S-R psychology 
is not a particular set of theory, but rather a 
language which can be used to make psycho- 
logical information clear and communicable 
(e.g., Mandler and Kessen, 1959). As such, 
the S-R outlook is widely prevalent in Ameri- 
can psychology today. 


Gestalt Psychology and Field Theory. 
At about the same time that Watson an- 
nounced behaviorism in America a “new” 
psychology going by the name of Gestalt 
psychology was appearing in Germany. The 
word Gestalt is sometimes translated from 
the German as form or configuration, and 
the psychology announced by Max Wert- 
heimer in 1912 was a psychology concerned 
with the organization of mental processes. 
The position came to be identified most 
closely with Wertheimer and his colleagues 
Kurt Koffka (1886-1941) and Wolfgang 
Kohler (1887- ), all of whom migrated 
to America. An influential variation of Ge- 
stalt psychology was developed by Kurt 
Lewin (1890-1947). His version, often 
known as field theory, laid greater stress 
than did other Gestalt psychologies upon 
motivation and social psychology. 

The earliest Gestalt experiments dealt 
with perceived motion, the phi phenomenon 
(Wertheimer, 1912). When two separated 
lights are flashed in succession, provided the 
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The vase 
and the faces 


A reversible 
figure-ground effect. 


timing is proper, what one sees is a single 
light moving from the position of the first 
light to that of the second. This illusion of 
motion is familiar in lighted signs, and of 
course lies at the basis of the motion pic- 
ture. The phenomenon of such motion was 
familiar (a child’s toy, known as a strobo- 
scope, has a long history), but the Gestalt 
psychologists sensed the theoretical impor- 
tance of the patterning of stimuli in pro- 
ducing the effect. Another illustration of 
patterning or organization is that of figure- 
and-ground, a tendency to see part of pat- 
tern as an object in the foreground, against 
an unstructured background. The tendency 
is clear in reversible figure-ground patterns 
(Figure 1-8). 

According to the Gestalt psychologists, 
then, our experiences depend on the patterns 
that stimuli form, on the organization of 
experience, What we see is relative to back- 
ground, to other aspects of the whole. The 
whole is different from the sum of its parts: 
the whole consists of parts in relationship. 

While the Gestalt psychologists did not 
like the typical introspective psychology of 
their day any more than Watson did, they 
were vigorous opponents of behaviorism. 
They did not wish to give up a kind of free 
introspection that goes by the name of phe- 
nomenology. They wanted to be free to ask 
a child what something looked like, what it 
meant to him. They were interested in seen 
movement, in judged sizes, in the appear- 
ance of colors under changes in illumi- 
nation." 


® While early bebaviorists would have thought of 
such phenomenology as improper science, the 
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Support for the new position came in part 
from analogies with modern field physics. 
The word “field” is used in physics for such 
things as a magnetic field that describes a 
pattern of lines of attraction and repulsion. 
The patterned character of physical fields 
provided a useful analogy with patterns of 
organization of psychological events. Hence 
derivatives of Gestalt psychology, particu- 
larly the version stemming from Lewin, 
sometimes go by the name of field theory to 
contrast them with the more analytical 
views of the other theories, including S-R 
theories, that tend to be grouped as deriva- 
tives of association theory. 

The importance of perception in all psy- 
chological events has led those influenced 
by Gestalt psychology to a number of per- 
ception-centered interpretations of learning, 
memory, and problem-solving. These inter- 
pretations are spoken of as forms of cogni- 
tive theory’ and are contrasted with S-R 

later incorporation of verbal report as a legiti- 

mate source of data makes the issue no longer 
a real one. For historical reasons, however, an 
ardent behaviorist is less likely to interest him- 
self in these problems, 
7 Cognitive theories are concerned more with 


“knowing” than with “movement-responses.” 
This will become clearer later on. 
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Pioneers in psycho- 
analysis 


Sigmund Freud with other con 
temporary pioneers in psycho 
analysis on the occasion of his 
only trip to America, September 
1909. Standing: left to right, 
A. A. Brill, Ernest Jones, Sandor 
Ferenczi; seated, left to right, 
Sigmund Freud, G. Stanley Hall 
(psychologist host), Carl G. Jung 


interpretations. Contemporary cognitive the- 
orists combine influences from sources other 
than those of Gestalt psychology, just as 
S-R theorists have in their background in- 
fluences other than that from behaviorism 
A psychologist influential upon current cog- 
nitive theorists was Edward C. Tolman 
(1886-1959), who called himself a pur 
posive behaviorist, but incorporated a num- 
ber of notions from Gestalt psychology. 


Psychoanalysis. The psychoanalytic psy- 
chology of Sigmund Freud (1856-1939) 
was presented in lectures before leading 
American psychologists as early as 1909, 
before behaviorism and Gestalt psychology 
came on the scene. The lectures were given 
at Clark University upon the invitation of 
the psychologist G. Stanley Hall. Thus the 
first scholarly and scientific recognition of 
the importance of Freud’s work came from 
professional psychologists, although for 
many years any recognition of Freud was 
grudging if not hostile. Freud’s influence, 
direct and indirect, is now so pervasive that 
those who know nothing else about psychol- 
ogy have at least a nodding acquaintance 
with Freud. 


If we are to single out any one of Freud’s 
theories for consideration along with behav- 
iorism and Gestalt psychology it is his inter- 
pretation of the unconscious. Basic to 
Freud’s theory of the unconscious is the 
conception that the unacceptable (forbid- 
den, punished) wishes of childhood get 
driven out of awareness. They become part 
of the active unconscious where, while out 
of awareness, they remain influential. The 
active unconscious presses to find expres- 
sion, which it does in numerous ways, among 
them dreams, slips of speech, unconscious 
mannerisms, as well as through such socially 
approved behavior as artistic, literary, or 
scientific activity. The method of psycho- 
analysis—free association under the guid- 
ance of the analyst—is itself a way of help- 
ing unconscious wishes find verbal expres- 

P sion, In classical Freudian theory the uncon- 
scious wishes were almost exclusively sexual. 
This emphasis upon childhood sexuality was 
one of the barriers to the acceptance of 
Freud’s theories by the medical and psycho- 
logical professions when they were first an- 
nounced. But a consequence of his emphasis 
upon early childhood has been the encour- 
agement of numerous studies of the effects 
of child-rearing practices, and a new empha- 
sis upon the motives or drives that initiate 
or regulate behavior. On the whole, the 
greater freedom now given to the discussion 
of sex is a gain for mental health. 

The development of child psychology and 
of clinical psychology has brought Freud’s 
views increasingly to the fore in psychology. 
Today academic psychologists are friendlier 
to his teachings than they were earlier, but 
this does not mean that they are disciples. 
The general position is that there is much to 
be learned from psychoanalysis, but that its 
concepts need to be translated into those of 
general psychology and experimentally veri- 

fied where possible. 


Scientific models 
One can be interested in psychological 
f š p f 
theories without subscribing ip any one oi 
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the major psychological systems or schools. 
Many psychologists refuse to give their loy- 
alty to any closed or final system while the 
data of their science are being constantly 
revised, and while many relationships have 
not yet been satisfactorily studied. Some psy- 
chologists have turned their backs upon the- 
ory, saying in effect that theory can wait 
until more facts are known. What is needed 
first, they say, are the kinds of lawful rela- 
tionships that are pictured in our graphs or 
described by our equations summarizing the 
results of experiments done under standard- 
ized conditions. Others prefer to go at theory 
construction just as they go at the planning 
of experiments. That is, they build theories 
appropriate to the limited topics upon which 
they are working, just as they design experi- 
ments appropriate to these topics. So, instead 
of proposing major systems of psychology, 
they propose theories of forgetting, or the- 
ories of attitude formation, or theories of 
hearing. These much more limited theories 
lead to smaller systems that take into ac- 
count a restricted set of facts and relation- 
ships. Such systems we may call miniature 
systems to distinguish them from the more 
ambitious systems that lead to schools of 
psychology. 

A miniature system attempts to explain a 
set of facts about a particular subject ac- 
cording to principles designed to account for 
these facts. The history of the physical and 
biological sciences is full of many systems 
of limited scope. In chemistry or physics, 
you learn about the gas laws relating vol- 
ume, pressure, and temperature. These laws 
deal with a limited range of facts which have 
become important (by way of Gay-Lussac’s 
law of combining volumes)“ in relation to. 
atomic theory. In biology, the laws of Men-. 
delian inheritance represent an important set 
of systematic relationships, much more lim- 
ited in scope, for example, than the theo 
of evolution. In the later stages of Mendeli 
theory, however, the principles of mutati: 
become important in relation to. evolution” 
Thus, miniature systems do not. remain-iso- 
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lated if the relationships they express are im- 
portant ones. But they begin modestly and 
tentatively, seeking to place in order only a 
few topics within the whole of the science 
of which they are a part. 

Miniature systems are often built around 
a logical, mathematical, or physical model. 
For instance, the method of Euclidean ge- 
ometry taught in high school begins with 
definitions and axioms and leads to theorems 
to be proved. To prove a theorem you de- 
duce it from what is given, by logical steps 
on the basis of acceptable assumptions. 
Once you have proved a theorem, you can 
discover some corollaries, that is, other the- 
orems that must also be true. The method 
can be adapted to science, with the addi- 
tional step that the theorems or corollaries 
have to be verified by experiment. If the 
results conform to the predictions, then the 
assumptions made are possible ones; if the 
results do not agree, either the assumptions 
have to be changed or some additional as- 
sumptions must be made. 

Because the physical sciences have made 
more progress than psychology, they have 
often provided models for psychological 
theorizing. Thus atomic chemistry led psy- 
chologists to look for mental atoms (or, 
more recently, for a basic unit of behavior 
in the reflex). Field physics provides many 
analogies for the kinds of relationships of 
wholes to parts essential to Gestalt psychol- 
ogy. 

It would take us too far afield to examine 
in any detail the models of contemporary 
psychology. We mention them here to em- 
phasize our previous statement that an in- 
terest in psychological theory does not re- 
quire adherence to a general system or 
school. The miniature system or more lim- 
» ited model saves science from becoming an 

* unwieldy mass of scattered facts without 
forcing it prematurely into a mold that might 
warp its development. Until many smaller 
systems are securely established, a final 


e a a prehensive system of psychology is some 
wt? distance away. 
” 
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Developmental and 
interactive explanations 

The foregoing discussion of the points of 
view of behaviorism and S-R theory, of 
Gestalt psychology and cognitive theory, 
and of psychoanalysis, with a mention also 
of scientific models, is enough to make the 
beginner in psychology wonder how psy- 
chologists are able to communicate with 
each other. The problem does not turn out 
to be very great, particularly when attention 
is turned to the results of experimental in- 
vestigations. Then everyone understands 
everyone else, regardless of preferences for 
one kind of explanation over another. We 
shall be able to get along with a minimum 
of system in this book because so many of 
the references will be to concrete, factual 
relationships. When there are important al- 
ternative ways of formulating an explana- 
tion, particularly if the alternatives are a 
source of controversy, these will be pointed 
out, for only so will the student appreciate 
how psychology develops. 

There are, however, two modes of ex- 
planation that will recur enough for atten- 
tion to be called to them at this point. One 
of them is developmental, the other inter- 
active. 

A developmental explanation stresses the 
historical roots of present behavior, focusing 
on individual experiences as the individual 
grows and learns. This mode of explanation 
has its origins in association psychology, 
which generally tried to explain what hap- 
pened in the present according to associa- 
tions built up in the past. Modern S-R psy- 
chology, because of its strong emphasis upon 
learning, is also very largely a developmental 
psychology. Psychoanalysis, with its empha- 
sis upon early childhood, also favors such 
explanations. 

An interactive explanation deals with the 
arousal and control of behavior in the pres- 
ent, according to motives and needs that are 
active, stimuli that are perceived, and possi- 
bilities of action that are open. Gestalt 
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theory and the forms of cognitive theory 
derived from it have been emphatic in stress- 
ing present “configurations” as determiners 
of behavior. All psychological positions, 
however, including S-R theory and psycho- 
analysis, are concerned with present be- 
havior as well as with residues from the 
past. All must deal, for example, with the 
way individuals resolve conflicts, since the 
conflicting tendencies are simultaneously 
present no matter what their origins may 
have been in the past. The two explanations, 
developmental and interactive, belong to- 
gether, because development always provides 
the potential that is capitalized on in the pres- 
ent. It is a matter of convenience at some 
points to stress explanations that are largely 
developmental, at other points explanations 
that are largely interactive. This never means 
that one explanation excludes the other. 

An example may make the distinction 
clearer. Suppose we are studying how a 
chimpanzee retrieves a stick from outside 
its cage to be used in scraping in a banana. 
We can find out, first of all, his prior ex- 
perience with using sticks as tools. We will 
learn that if he has had previous experience, 
he will do much better. This is to take a 
developmental approach, that is, explaining 
the present in terms of earlier behavior. We 
can also find out what difference it makes 
how we present the problem. For example, 
we may find that if the stick is on the same 
side of the cage as the banana, he will use the 
stick as a tool much more promptly than if 
the stick is out of view on the other side of 
the cage, though equally accessible to him. 
In that case we become interested in the 
interactive aspects of his problem-solving 
behavior. The interaction is important, be- 
cause sufficient past experience does not 
lead to prompt solution unless the present 
display of the problem is appropriate and 
makes the past experience accessible in the 
present. 

It is important to keep both aspects in 
mind in order to avoid explaining too much 
according to the past or too much according 


to the present. Thus we may learn that delin- 
quent youths have alcoholic fathers more fre- 
quently than nondelinquent youths, and so 
become tempted to say that this youth is 
delinquent because he had an alcoholic 
father. He does not become delinquent be- 
cause he had an alcoholic father but be- 
cause he shows some inadequacy at the 
present time in relation to specific tempta- 
tion and opportunities for delinquent acts. 
It is this inadequacy that must be understood 
for what it is now, if it is to be corrected. 
It may help us to understand this present 
inadequacy if we know both the kind of 
early history that produces delinquent boys 
and what the boy’s reaction was to his alco- 
holic father. There is nothing illogical about 
accepting at once a developmental explana- 
tion and an interactive one. 


Measurement in Psychology 


Whatever methods psychologists use, sooner 
or later they find it necessary to make state- 
ments about amounts or quantities. Vari- 
ables have to be assessed in some clear man- 
ner, so that investigations can be repeated 
and confirmed by others and so that the re- 
sults can be appropriately applied. Occasion- 
ally variables can be grouped into classes or 
categories, as in separating boys and girls for 
the study of sex differences. Sometimes the 
variables are subject to ordinary physical 
measurement: height, weight, age, illumi- 
nation. Sometimes they have to be scaled in 
a manner that places the values of the vari- 
ables in some sort of order: for example, 
from least preferred to most preferred. Usu- 
ally, for purposes of precise communication, 
numbers are assigned to measures or scale 
values; then we can say that we are dealing 
with quantitative values. There are a num- 
ber of problems that arise in using quantities 
in psychology, but we may speak of measure- 
ment in a somewhat general sense whenever 
we mean that we have assigned numerical 
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values to independent and dependent vari- 
ables or indeed to any variables entering into 
some sort of systematically studied relation- 
ship. 


Experimental design 


When an experimenter plans his experi- 
ments, he has in mind the ways in which he 
will gather his data and how he will treat 
the data in order to discover the relation- 
ships involved and make inferences from 
what he finds. The expression experimental 
design has come to be used for any of the 
more formal patterns according to which 
experiments are planned. The same design 
might be used for an experiment in vision, 
one in audition, and perhaps one in learning. 
The total plan includes more than the de- 
sign, for it involves the substance of the 
particular experiment. 

The designs that are most easily under- 
stood are those in which one variable at a 
time is controlled (as the independent vari- 
able), and its effects on another variable 
(the dependent variable) studied. The ideal 
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Shock as independent variable; 
latency as dependent variable 
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Rats could avoid an electric shock by turning a wheel. 
The latency of the rat's response gets shorter (that is, the 


response is prompter) as the shock increases. (After 
Kimble, 1955) 
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Experimental and control groups 
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Percentage of responses correct 
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The response called for was a discrimination between a 

circle and a triangle; the experimental animols hod seen 

circles and triangles in their living cages, the control 

animals had not. (After Gibson and Walk, 1956) 


is to hold everything else constant, so that 
one comes out with an assertion of the 
form: “With everything else constant, when 
X increases, Y also increases.” (Or, in 
other cases, “When X increases, Y de- 
creases,” etc.) This form of statement im- 
plies concomitant variation, the two vari- 
ables being linked together by some demon- 
strable relationship. Note that almost any 
content can be fitted into this kind of study: 
the amount of change in illumination that 
can be perceived in relation to the standard 
illumination with which you start, the rate of 
learning as related to the age of the learner, 
the fear of snakes as related to prior experi- 
ence with snakes. In Figure 1-10 the latency p 
of response (the delay between the stimulus 
and the start of the response) is related to 
the intensity of a shock that the response 
can prevent. Note that the method of graphi- 
cal presentation of the results is a very con- 
venient one to use, with the independent 
variable plotted along the baseline (the hori- 


zontal axis) and the dependent variable 
plotted on the vertical axis. 

Sometimes we are interested only in the 
influence of a single condition, which can be 
either present or absent. (Such a condition 
is simply a variable with only two values, 
one representing its presence and the other 
its absence.) In such a case the experimental 
design commonly calls for an experimental 
group in which the condition is present and 
a control group in which the condition is 
absent. The results of an experiment de- 
signed in this way are presented in Figure 
1-11. It is clear that the experimental group 
made a higher percentage of correct re- 
sponses than the control group, the differ- 
ences being more marked as the experiment 
proceeded. What accounts for the difference? 
From the point of view of experimental de- 
sign we can infer that something has been 
related to the difference; from the point of 
view of a particular experiment we are of 
course interested in the content. In this 
case the something was prior experience 
with the stimuli to be responded to. Labo- 
ratory rats were tested on their ability to dis- 
criminate (i.e., distinguish) between a circle 
and a triangle, one or the other being a “sign” 
on a door that the door was the way to food. 
The experimental group was aiready familiar 
with circles and triangles from having had 
them on the walls of their living cages; the 
control group lacked this experience. Ap- 
parently familiarity with the forms made it 
easier for the rats to use them in the later 
portions of the experiment. 

Sometimes it is necessary to study the 
simultaneous effects of several variables at 
once. Suppose, for example, that we are 
studying plant growth and wish to study 
the effects of moisture, temperature, and 
illumination. We could hold two of these 
variables constant and study the effect of 
one, but a little reflection would show us 
how limited this design would be: unless 
favorable levels of the other variables were 
chosen, the plant would not live, and the 
experiment could not be performed at all. 


But how favorable would they have to be? 
A better procedure would be some way of 
varying at once, in different combinations, 
moisture, temperature, and illumination. 
Then the effect of one variable would be 
studied not against a constant value of other 
variables, but against a randomized set of 
values of the other variable. The statistical 
problems of such a design are more complex 
than a design involving changes in only one 
independent variable at a time, but the 
yield in information is much greater for the 
same amount of investment of experimental 
effort, and hence such designs are increas- 
ingly popular in psychology.* 


The use and interpretation 
of correlation coefficients 


Although the experimental ideal is to have 
things so under control that one can specify 
the variables under study and produce 
changes in them as called for in the experi- 
mental design, there are circumstances under 
which this is not possible. For example, 
the experimenter who is interested in the 
human brain is not free to remove portions 
at will, as he does with lower animals, but 
can only take advantage of naturally occur- 
ring brain damage through disease, injury, 
or gunshot wounds. He can still use the 
method of concomitant variation, but now 
the related variables are correlated rather 
than experimentally controlled. For ex- 
ample a relationship may be reported be- 
tween the amount of damage in some re- 
gion of the brain and the amount of dif- 
ficulty in seeing. This is not very different 
from producing the damage in an experi- 
mental animal and noting the changes, 
except that other factors cannot be as well 
controlled; that is, other kinds of damage 
may also be present, kinds of treatment 
may have varied following the accident, 
8 The statistical methods appropriate to such de- 

signs involve analysis of variance, now met very 


frequently in the reports of psychological inves- 
tigations. The details need not concern us at this 


point. 
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the intellectual level prior to the accident 
may be important in interpreting the re- 
sults, and so on. Because of its greater 
precision of control, experimentation is pre- 
ferred where it is applicable, but where it 
is not applicable, the general logic of experi- 
mentation can still be approximated through 
the use of correlation. 

When large masses of data are available, 
the method of correlation is often the best 
available for discovering relationships. For 
example, we have records of the high school 
grades of students entering college. The best 
way to get at the relationship between high 
school and college grades is to correlate 
them, that is, to find if those who did well 
in high school generally do well in college, 
and vice versa, 

While in some cases (as in the brain 
illustration above) a correlational study ap- 
proximates an experimental investigation 
with independent and dependent variables, 
it is not necessary to think of a correlation 
in these terms. When two measures are 
made on all members of the population 
tested, scores can be grouped in either way; 
that is, you can ask about the average high 
school grade of those who make C’s in col- 
lege as well as you can ask how B students 
in high school do when they get to college. 

The unit of measurement in correlation 
is the coefficient of correlation, signified by 
the letter r. (Psychologists often omit the 
word “coefficient” and speak only of “the 
correlation.” ) The methods of calculating the 
coefficient of correlation are described in 
Chapter 13; at this point we can set forth 
only some rules of thumb which will help 
you interpret the coefficients of correlation 
used in some of the tables and graphs in 
this book. 


1. A correlation of r = +1.00 means a 
perfect direct relationship, a one-to-one cor- 
respondence between two measures. If 
weight corresponded exactly to height, so 
that you could state a person’s weight pre- 
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cisely if you knew his height, then height 
and weight would be perfectly correlated. 
(The circumference of a circle and its radius 
are perfectly correlated, but the perimeter of 
a triangle and its height are not.) When the 
correlation is positive, the plus sign is often 
omitted. 

2. A correlation of r = —1.00 means a 
perfect inverse relationship. For example, 
if the number of days of illness during the 
academic year depressed the course grades 
earned (the more illness the poorer the 
grades) and this relationship was one-to- 
one, it could be expressed by a correlation 
of r = —1.00. 

3. A correlation near r = .00 signifies no 
relationship. Thus one would expect a zero 
correlation between the number of freckles 
and the score on an intelligence test. 

4. A correlation lying between r = .00 
and either +1.00 or — 1.00 indicates an im- 
perfect relationship; but negative and posi- 
tive correlations of the same size represent 
the same degree of relationship, other things 
being equal.® 

5. A correlation is not a per cent, so 
that a correlation of r = .25 cannot be in- 
terpreted as being half as great as one of 
r = .50. We shall have some rules later for 
interpreting correlations. Some typical cor- 
relations found by researchers include the 
following: 


(1) a correlation of r = .50 between 
the height of a parent and the adult 
height of a child of that parent; (2) 
correlations of .30-.60 between scho- 
lastic aptitude tests and freshman 
grades in college; (3) correlations of 
about .70-.80 between grades in the 
first semester of the freshman year 
and those in the second semester. 


°? The sign of a correlation is often arbitrary. If 
for days of sickness we substituted days of 
health, we would obtain a Positive correlation be- 
tween health and grades of the same magnitude 
as the negative one between sickness and grades. 
The change of sign would not change the mean- 
ing of the relationship. 
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A scatter diagram 
illustrating correlation 


Each tally indicates the combined scores of 
one subject on two separate days of testing 
hypnotic susceptibility. Tallies in the shaded 
area indicate identical scores on both tests; 
those between the solid lines indicate a 
difference of no more than 1 point between 
the two scores. The correlation of r = +-.86 
means that the performances were fairly 
consistent on the two days. (After Hilgard, 
1961) 


6. Some supplementary information is 
needed to indicate whether or not a given 
correlation is significant, that is, whether or 
not the implied relationship is to be counted 
upon. This depends both upon the size of the 
coefficient of correlation and upon the num- 
ber of cases entering into the computation 
of the coefficient of correlation. Most de- 
pendable, of course, is a high correlation 
(either positive or negative) based on many 
cases; least dependable, as an indication of 
relationship or direction of relationship, is 
a low correlation based on a few cases. Even 
a high correlation based on few cases is 
not to be trusted, because it might arise 
even though no true relationship exists. 


The correlations just described corres- 
pond to the experimental design in which 
there is one independent variable and one 
dependent variable. For the more complex 
cases there are also more complex correla- 
tional methods, but we can wait to meet 
these later. 

The relationships brought out by a coeffi- 
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cient of correlation will become clearer if 
we look at a diagram of actual results 
(Figure 1-12). Forty-nine subjects were 
given a test of their susceptibility to hypnosis 
on two separate days. Each tally in the dia- 
gram represents the combined score of one 
subject on the two tests. Thus two subjects 
made scores of 1 on both days, and two other 
subjects made scores of 13 on both days. 
But one subject (see the lower right-hand 
portion of the diagram) made a score of 11 
on the first test but only 5 on the second one. 

If all the subjects had repeated their origi- 
nal scores on the second test, all the plotted 
tallies would have fallen in the shaded area 
indicated. The majority of tallies are reason- 
ably close to this area, however; all the tal- 
lies within the solid lines represent scores 
in which one day’s score differed from the 
other by no more than 1 point. This indicates 
a high degree of correlation between the 
two pairs of test results; the coefficient of 
correlation as actually calculated was +.86, 
which is considered to show a substantial 
relationship. 
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SUMMARY 


1. Psychology is defined as the science that studies the behavior of man 
and other animals. 


2. In practice, the definition of behavior implied by psychology is a very 
broad one. By including within the science the inferences that are made 
from verbal behavior, it is possible to study both conscious and unconscious 
processes without sacrificing the objectivity of the data on which these in- 
ferences rest. 


3. Psychology, like other behavioral sciences, has overlapping interests 
with many neighboring sciences, chiefly with biology on the one hand, and 
with social sciences on the other. There are affiliations with the physical 
sciences as well. Many promising opportunities for studies lie ahead in 
areas where psychology blends with other sciences. 


4. Among the methods of psychology as a science the methods of the 
experimental laboratory are preferred where they are applicable. These 
methods have the advantage that variables can be brought under control 
and subjected to measurement, both the independent variables, whose 
values the experimenter sets, and the dependent variables that take on 
different values depending on the outcome of the experiment. 


5. Other methods of psychology include naturalistic observations, case 
histories, the interview, and test methods. 


6. Psychology inherited from the pre-experimental period the opposing 
viewpoints of faculty psychology (proposing that the mind consisted of 
separate mental powers that accounted for mental activity) and of associa- 
tion psychology (proposing that everything could be explained through 
the association of ideas, ideas coming originally by way of sensory ex- 
perience). The association theory really set the background for the new 
psychology, and the first experiments were concerned with sensory proc- 
esses, 


7. The first formal laboratory was established by Wundt at Leipzig in 
1879. The spurt in experimental psychology in America can be attrib- 
uted largely to his influence, for many of his students came to hold im- 
portant positions in American universities. Other important figures were 
Galton and Darwin in England. 


8. Efforts to provide a theoretical orientation for modern psychology 
have led to the formulation of a number of competing systems, of which 
three have important residual influence in contemporary psychology. The 
first of these, behaviorism, a psychology that got along without introspec- 
tion, is now represented by stimulus-response (S-R) psychology, a some- 
what broader position. The second, Gestalt psychology or field theory, lies 
behind an increasing prominence given to perception, sometimes called the 
cognitive viewpoint in contemporary psychology. The third influence, that 
of psychoanalysis, has made psychology more dynamic, that is, more con- 
cerned with motivational problems, especially with unconscious motivation 
and with motivational conflicts. 


9. An alternative to all-inclusive systems is the more modest miniature 
system or model, often based on analogies with physics and chemistry. 


10. Two modes of explanation occur frequently within psychology, 
modes that are related to some of the past systematic emphases but are 
not in themselves controversial. These are developmental explanations and 
interactive explanations, Developmental explanations attempt to account 
for present behavior on the basis of what has gone before, relying on the 
history of the present behavior. Interactive explanations are contemporary 
and nonhistorical, trying to account for behavior on the basis of what is 
currently going on in the way of stimuli, bodily condition, aroused con- 
flicting tendencies, and so on. The two kinds of explanation are not con- 
tradictory, because the past provides the potentiality for response in the 
present. However, it is occasionally convenient to emphasize one kind of 
explanation over the other; often a full account of behavior requires prop- 
ositions reflecting both varieties of explanation. 


SUGGESTIONS To follow up on the early history of psychology or to find the history of a 
OP os particular topic, the two most useful books are Boring, A history of experi- 
READING mental psychology (2nd Ed., 1950), and Murphy, Historical introduction to 

modern psychology (Rev. Ed., 1949). 

A number of books describe the larger systems of psychology that have in- 
fluenced contemporary developments. To the standard older ones, Heidbreder, 
Seven psychologies (1933), and Woodworth, Contemporary schools of psy- 
chology (Rev. Ed., 1948), have been added Chaplin and Krawiec, Systems 
and theories of psychology (1960), and Wolman, Contemporary theories and 
systems in psychology (1960). 

For the methods of psychology, see Andrews, Methods of psychology (1948), 
Underwood, Psychological research (1957), and Andreas, Experimental psy- 
chology (1960). A strong case for bringing psychological investigations under 
experimental control (rather than relying upon statistics) is made by Sidman 
in his Tactics of scientific research (1960). For methods particularly applicable 
in social psychology, Festinger and Katz, Research methods in the behavioral 
sciences (1953) is a useful multiple-author volume. 
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The 
Behaving 
Organism 


The individual organism grows, learns, and 
interacts with the physical environment and 
the social environment. We use the word 
“organism” rather than “person” because 
organisms other than man can teach us many 
lessons applicable to man. A human being 
is an organism; his habits, thoughts, and 
aspirations are centered in his brain and 
nervous system, and whenever we study him 
we study something he does or expresses 
through his bodily processes. In this chapter, 
then, we shall examine man as a flesh-and- 
blood organism related to other organisms. 

We shall also examine him as a vertebrate, 
a mammal, and a primate, who shares an 
evolutionary history with the rest of the bio- 
logical world. Our emphasis here will be on 
the evolution of man’s nervous system; by 
discovering how the nervous system in the 
lower animals has evolved, we will learn 
a good deal about the significance of the 
various nervous structures for the behavior 
of man. The nervous system and the related 
Structures of sense organs, muscles, and 
glands provide for man’s Tesponsiveness to 
the environment and his immediate adjust- 
ments to it; they provide also, however, for 
the storing up of experiences, the develop- 
ment of habits and attitudes that make the 
past serve the present and the future. Again 
we confront the distinction between present 
interactions and developmental history; the 
nervous system is important in whichever 
viewpoint we are emphasizing. 


Integration Within the Organism 


The word “organism” implies organization. 
The body is not only a collection of cells but 
an arrangement of cells as organs and organ 
systems. The character of the body as a 
unitary organism is determined by the man- 
ner in which the parts fit together so that 
the whole operates with reasonable smooth- 
ness. 


Integration through skeleton and muscles 


What does the psychologist need to know 
about the skeleton and the related structures 
of muscles and tendons that tie it together 
and make it operate? The answer depends 
upon his purposes. If, for example, the psy- 
chologist becomes interested in the limits of 
possible human performance, he may wish 
to know about the maximum weight a mus- 
cle can support, or about the maximum 
speed with which it can contract, or the ef- 
fects of practice upon it. If he is interested 
in muscular fatigue, he may wish to learn 
something of the chemical by-products of 
muscular action. Of course, we cannot go 
into such details here; we will merely call 
attention to the importance of the skeleton 
and the muscles as mechanical integrators 
of the body. 

The body operates as an effective machine 
partly because of the way in which it is 
fitted together around a jointed skeleton 
of rigid bones. This mechanical integration 
makes possible the maintenance of posture, 
locomotion, skilled action, facial expression, 
and speech, 

Although the bony structure and the ar- 
rangements of joints are important, muscu- 
lar action tends to be of more direct interest 
to the psychologist because it is the mus- 
cles that control the movements. 

The body contains three kinds of muscles: 
striate (striped) muscles, the muscles of the 
arms and legs, the typical muscles visible 
beneath the skin; smooth muscles, which 
control the action of the digestive organs and 
other internal organs and of the blood ves- 


sels; and cardiac muscles, found only in the 
heart. The striate muscles are bundles of 
fibers adapted to rapidly changing actions. 
Smooth muscles are more sluggish in action, 
but their movements may be powerful, and 
they are highly resistant to fatigue. 

When a muscle contracts, it commonly 
produces a movement at the joints, as in 
walking or lifting. But if the joint is pre- 
vented from moving, the muscle may still 
contract. In an alert but quiet state the mus- 
cles are bombarded by an irregular barrage 
of nervous impulses that maintain a normal 
amount of contraction called muscle tone. 
The tone of muscles varies with the condi- 
tion of the individual: an energetic, athletic 
person tends to have high tone, a fatigued 
and listless person low tone. If tone is re- 
duced too far, the person collapses, as in a 


2-1 
Antagonistic muscular action 


When the triceps muscle contracts to e: 


faint; if his tone is too high, his movements 
are interfered with, as in the condition 
known as spastic paralysis. Spastic paralysis, 
with muscle tone so high that smooth move- 
ment is impossible, is not infrequently a re- 
sult of birth injury. 

Although muscle tone is maintained auto- 
matically through reflex mechanisms, we can 
increase the tension in our muscles volun- 
tarily, as in “making a muscle” without moy- 
ing the arm. Some people habitually tense 
their muscles, and are unable to relax. Such 
a high tension state is fatiguing, and may 
carry with it signs of mild personality dis- 
turbance. The voluntary increase of muscu- 
lar tension, without movement, comes about 
through increasing the tension of antago- 
nistic muscles. Such muscles are arranged 
in pairs; the contraction of one member of 


Triceps 


xtend the forearm, the biceps is relaxed and extended. The pattern 


is reversed when the forearm is pulled toward the body. 
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the pair tends to stretch the other member 
of the pair. Thus the biceps of the upper 
arm is a flexor muscle, bending the arm at 
the elbow, while the triceps is an extensor 
muscle, antagonistic to the biceps and tend- 
ing by contraction to straighten the arm at 
the elbow (Figure 2-1). The nervous con- 
trol of muscles is such that when one of a 
pair of antagonists contracts the other ordi- 
narily relaxes. This principle is known as 
reciprocal innervation, and is very important 
in the free movements of, say, walking along 
and swinging the arms. When we move mus- 
cles voluntarily, we can either take advantage 
of this reciprocal relationship to produce 
free movement or contract both antagonists 
at once and raise tension. 


Integration via the blood stream 


A second system that maintains the body 
as a smoothly operating machine is the cir- 
culatory system: the heart, the blood ves- 
sels, and the other closely related structures 
that feed into the system. Because the sys- 
tem contributes to integration by sending 
chemical substances throughout the body, 


Growth (dwarfism, giantism); as “master gland” influences secretions of thyroids, pan- 
creas, adrenal glands, and gonads. 


we may think of it as chemical in its action, 
supplementing the mechanical integration of 
muscles and joints. We shall pass over the 
normal metabolic role of the circulatory sys- 
tem, and turn instead to certain special sub- 
stances the blood stream carries, the sub- 
stances called hormones, a word derived from 
the Greek root meaning “activators.” 

The glands of internal secretion (the 
endocrine or ductless glands) discharge their 
secretions (hormones) directly into the 
blood stream, with effects upon growth, be- 
havior, and personality. These glands are 
distinguished from the duct glands, such as 
tear glands or salivary glands, which secrete 
their products on the surface of the body or 
into the body cavities but not into the blood 
stream. Six endocrine glands produce hor- 
mones whose actions are fairly well under- 
stood, although new evidence about their 
activity is still being collected: (1) the thy- 
roid gland, (2) the parathyroids, (3) the 
pancreas, (4) the adrenal glands, (5) the 
sex glands or gonads (ovaries in the female 
and testes in the male), and (6) the pituitary 
gland. In Figure 2-2 their locations are pic- 


Activities regulated 


—posterior Water metabolism, etc. 
Thyroid Metabolic rate; hence activity and fatigue; body weight. _ 
Baniel Calcium metabolism; maintenance of normal excitability of the nervous system. 
Pancreas Via insulin controls sugar metabolism; excess insulin leads to state of shock. 
Adrenal—cortex Secretes life-maintaining regulators; control of salt and carbohydrate metabolism; may 
be important in mental illness. 
i _ medulla Active in emotion through the effects of adrenalin and noradrenalin. 
Gonads * 


Secondary sex characteristics distinguishing the male and female at maturity; mainte- 
nance of a functional condition in male and female reproductive apparatuses. 


* As glands of internal secretion; to be distinguished from their reproductive functions. 
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The endocrine glands 


The location of the endocrine 
glands in the body. 


Adrenal glands 


Testis (in male) 


tured in a schematized human body; their 
functions are summarized briefly in Table 
2-1. 

As one illustration of the psychological 
relevance of the endocrine glands we may 
consider the role of the adrenal glands. 

The adrenal glands have two major parts, 
each secreting its own hormones. The me- 
dulla of the gland secretes adrenalin and 
noradrenalin. The cortex of the gland se- 
cretes a number of hormonal products col- 
lectively called adrenocortical hormones. 

The adrenal medulla is active in emotion. 
Secretion of the hormone adrenalin pro- 
duces many of the symptoms found in ex- 
cited emotion: tremor in the striate muscles 
increases; smooth muscles relax; the blood 
distribution of the body changes; the liver 


Parathyroid 


Ovary (in female) 


releases blood sugar into the blood and 
thereby makes available a ready supply of 
energy; blood pressure increases; the blood 
clots more quickly in case of injury. Recent 
discovery of noradrenalin, another secretion 
of the adrenal medulla, has furthered knowl- 
edge of the action of the adrenal glands. 
Adrenalin and noradrenalin occasionally 
act alike and occasionally act in opposite 
ways. Whereas adrenalin may dilate blood 
vessels, noradrenalin constricts them. There 
is as yet no simple formula by which to de- 
scribe their interrelated actions. 

The products of the adrenal cortex are 
so important to the maintenance of life 
that destruction of the adrenal cortex in- 
variably produces death unless the missing 
products are continuously replaced from out- 
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Evolution of the human hand 


American Museum of Natural History 


A human hand compared with that of a gorilla. Note 
development of the human thumb. 


side—a very difficult process. These life- 
maintaining regulators, which are concerned 
with salt and carbohydrate metabolism, have 
been identified as complex chemical sub- 
stances known as steroids. The steroids have 
become useful agents for the treatment of 
many health disturbances, such as shock, al- 
lergy, and arthritis. Their possible role in 
mental disturbance is suggested by the oc- 
casional appearance of symptoms similar 
to those of mental illness among mentally 
normal patients being treated with adrenal 
steroids such as cortisone. 


Neural integration 


The nervous system controls the muscles 
as they make use of the skeletal apparatus; it 
controls the beating of the heart, respiration, 
and circulation of the blood; it regulates the 
secretions of the glands. Therefore this third 
system, the neural mechanism, rules over the 
mechanical and chemical integrators that we 


have just considered. The great gain to the 
organism through possessing a nervous sys- 
tem is that this system provides the basis for 
complex and modifiable action, for learn- 
ing as a result of experience, and for in- 
creased adaptability to variety in the environ- 
ment. So important is the nervous system 
that most of the remainder of this chapter 
will be devoted to it. 


Evolution of the Nervous System 


We need not concern ourselves here with the 
details of evolutionary theory, which belong 
to the science of biology. The basic assump- 
tions, since Darwin, are that living organisms 
vary, and that some of these variations are 
more adaptive than others. An adaptive vari- 
ation gives the organism a competitive ad- 
vantage in the environment in which it finds 
itself (or perhaps helps it to seek a more 
favorable environment). Both adaptive and 
maladaptive (unfavorable) variations are 
transmitted by heredity, and differences be- 
come accentuated through time as organisms 
continue to vary and to adapt to their spe- 
cial environments, the successful ones sur- 
viving, the unsuccessful ones dying off. 
Modern genetic theory has helped show 
how variation and selection can occur, not 
only by way of mutations, but by way of 
shifts in the available hereditary determiners 
(genes) as populations of individuals be- 
come isolated from each other. In time, spe- 
cies develop that can no longer mate success- 
fully with each other, and then families of 
organisms develop along these branching 
lines. The branching lines along which man 
has developed include, far back, the earliest 
vertebrate, but specialization continued 
through the mammalian line and the primate 
line until now the genus to which man be- 
longs contains only one species: Homo 
sapiens sapiens. The so-called races of man 
are all variants of the one species. 

Because of our interest in behavior, the 
aspect of evolution that is of primary im- 


portance for us is the evolution of the brain 
and nervous system, those parts of the body 
that interpret the sensory inputs from the 
environment, coordinate the organism’s re- 
sponses, and, in general, serve memory and 
thought. 


Nerve net and synaptic nervous system 


One-celled animals, such as the amoeba, 
get along without a nervous system. The cell 
body is responsive to stimulation, so that the 
amoeba moves about, avoids noxious stimuli, 
engulfs food. There must be some sort of 
conduction within the cell body, for move- 
ment often takes place at a distance from 
the point of stimulation. The sponge is a 
multicellular organism without a nervous 
system; its cells conduct individually. Mus- 
cle fibers have already evolved in the sponge, 
so that we have here the beginning of muscu- 
lar contraction but without a nerve supply 
to the muscles. Some coordination is pro- 
vided by one cell influencing a neighboring 
cell, but the influence is not by way of any 
connecting nerve fibers. 

The real beginning of a nervous system 
is in the nerve net as found in the coelente- 
rates, such as the polyps (Figure 2-4). 
Here individual specialized cells, called neu- 
rons, are spread rather evenly through the 
outer layers of the body. When any part of 
the nerve net is stimulated, impulses diffuse 
from that point and produce local contrac- 
tion of muscles in the areas where the neu- 
rons are activated. Nothing very complex 
is controlled by such a nervous system. 

In certain jellyfishes, such as the umbrella- 
shaped medusa, some of the fibers of the 
Nerve net are concentrated in a ring at the 
margin of the umbrella (Figure 2-5). This 
led to some interesting experiments years 
ago (e.g., Harvey, 1922). He cut from a 
medusa a doughnut-shaped ring of tissue 
including the nerve ring. Then he started an 
impulse around the ring, its course being 
mapped by the contractions of the muscles 
around the ring as the impulse passed along. 
The impulse kept traveling for 11 days, until 
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Nerve net in coelenterates 


The nerve net in Hydra (1) is enlarged in (2) to show the 
arrangement of neurons. The nerve net of the polyp 
Obelia (3) shows a concentration in the mouth region. 
(After Simpson and others, 1957) 
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Nerve ring of a medusa 


This jellyfish also has a diffuse nerve net on the under 
surface, but its details are not shown. The nerve ring 


provides an integration of movement in response to im- 
pulses originating in the sensitive tentacles. The swimming 
movement (pulsations of the whole body) may be set off 
by a stimulus applied to a single tentacle. (From Herrick, 
Neurological foundations of animal behavior, 1924, p. 93) 
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Nerve net and ladder nervous system 
in flatworms 


In some flatworms (1) the nervous system is still of the 
simple net type, while others (2) show the beginning of 
a central nervous system in the ladder-like structure of 
cords with a concentration of cell bodies at the head end, 
constituting a primitive brain. (After Simpson and others, 
1957) 


the growth of new tissue replacing that cut 
away produced antagonistic impulses. One 
by-product of the observation was that the 
muscle fatigued much earlier than the nerve 
net, 

A characteristic of the nerve net is that 
the impulses can travel in either direction, 
although, as the foregoing experiment shows, 
they may occasionally continue only in the 
direction in which they get started. Modern 
research on coelenterates has shown that 
there is some differential responsiveness 
based on the number of nervous impulses 
per second reaching a particular muscle, and 
that there is some facilitation when impulses 
Converge at a junction between nerve cell 
and nerve cell (Pantin, 1952). Even with 
these additions, the processes are relatively 
simple. 

The flatworms, planaria, show a further 
stage in the evolution of the nervous system, 
in which the nerve net is combined with a 
nervous system much more like that of 
man’s. In its ladder-type nervous system, 
neurons are arranged in bundles called nerve 
cords (a kind of primitive spinal cord); 
moreover, the cell bodies of the neurons 


concentrate in the head to form something 
similar to a brain (Figure 2-6). This nervous 
system is of the polarized synaptic variety. 
A synapse is a junction between neurons. A 
polarized synapse is a junction in which 
there is conduction of the impulse in only 


one direction; it is characteristic of all higher 
nervous systems.’ The cells making up the 
eyes at the front end of the flatworm are 


connected to the collection of neurons that 
we may call a brain; this pattern is continued 
in higher forms. 

As we move beyond the primitive synaptic 
nervous system of the flatworms, the lines of 
evolution divide between invertebrates, such 
as insects, and vertebrates. Since man is a 
vertebrate, it is the development of the 
vertebrate nervous system, and particularly 
the vertebrate brain, that is of primary in- 
terest to us here. 


Evolution of the vertebrate brain 


The general characteristics of the brain 
reveal a common pattern throughout the 
vertebrate series, beginning with primitive 
fishes and moving through the reptiles; the 
brains of birds and mammals follow some- 
what different directions from this common 
background. The basic pattern is that of a 
single hollow cord made up of partially in- 
terconnected neurons running along the 
back of the body, with various more com- 
plicated areas of interconnections forming 
enlargements at the forward (head) end. 
There are, in most primitive brains, three 
such enlargements, known as the fore- 
brain, midbrain, and hindbrain, and these 
three are still identifiable in man. 

The main parts of a primitive vertebrate 
brain help us to understand the pattern upon 
which the much more complex human brain 
is built. A schematic representation of a 
dogfish brain is shown in Figure 2-7. At this 
stage the forebrain consists of the olfactory 
bulb (connected with the sense organs of 
1 Higher organisms may display residues of earlier 


forms. The human intestine, for example, con- 
tains a nerve net in its wall. 
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A primitive vertebrate brain 
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The basic structure of a tube with various bends, folds, and outpouchings is clearly visible in this schematic 
drawing of the dogfish brain. The three main portions (forebrain, midbrain, hindbrain) are distinguishable, 
but a “between-brain” (thalamus and hypothalamus) is also present, and the hindbrain has developed a 
cerebellum distinguishable from the medulla. The forebrain and midbrain are paired structures (see Fig. 2-8). 


smell), the cerebrum (chiefly at this stage 
a “nose brain,” using the information com- 
ing from the sense of smell to guide the be- 
havior of the fish), the thalamus (a way- 
station for impulses coming up from the 
spinal cord and down from the cerebrum), 
and the hypothalamus (concerned with many 
of the internal regulatory processes). The 
midbrain consists chiefly of the optic lobes, 
connected with the eyes and regulating be- 
havior by way of stimuli affecting the eyes. 
The hindbrain includes the cerebellum (con- 
trolling balance, among other things) and 
the medulla, the enlargement of the spinal 
cord that is important in maintaining the 
vital functions, such as respiration and cir- 
culation of the blood. 

While various other changes took place in 
the evolution of the mammalian brain, the 
most striking one was the development of 
an outpouching or cover over the cerebrum, 
which has come to be called the neocortex 
(“new cortex”) or simply the cerebral cor- 
tex, as we know it in higher forms, includ- 
ing man. 

The gradual changes in proportionate size 
of the cerebrum and midbrain are shown 


in Figure 2-8. The cerebral cortex becomes 
highly wrinkled or convoluted, so that its 
actual surface area is far greater than it 
would be were it a smooth covering of the 
surface of the brain. 


The organization of the human brain 


Among the vertebrates the brain achieves 
its greatest complexity in man. Before we 
examine the organization of the human brain, 
however, we can usefully note five methods 
psychologists, in conjunction with neuro- 
physiologists and neuroanatomists, use to 
study the brain. 


1. Study of the Evolution of the Brain. 
By comparative study we find that parts of 
man’s brain are very similar to the brains 
of lower animals. These parts constitute his 
“old brain.” In the course of evolution new 
parts of the brain have become superim- 
posed on these older structures. They con- 
stitute man’s “new brain,” and give him what 
advantages in nervous equipment he has 
over lower animals. The parallels in struc- 
ture between man’s brain and simpler brains 
lead us to infer similar functions, which 
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` 2-8 
Development of the forebrain 
in vertebrate evolution 
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MAMMAL (SHREW) 


PA Medulla 


The cortex is still small and unconvoluted in the shrew, a 
primitive mammal; the convoluted surface of the horse 
cerebrum is made up entirely of cortex. Top and side 
views are shown. (After Simpson and others, 1957) 


need to be verified by further investigation. 
Another way to study the evolution of the 
brain is through embryological development, 
for in its early Stages of development the 
brain of the human embryo reveals its rela- 
tion to the brain of organisms lower in the 
evolutionary scale, 

2. Study Through Disease, Injury, or 
Extirpation. Some forms of tumor and 
disease injure circumscribed areas of brain 


| 


tissue. Similarly, gunshot wounds and other 
accidents may injure specific parts of the 
brain or spinal cord. By noting the symp- 
toms produced by the injury (paralysis, loss 
of sensation, or other disturbances), it is 
often possible to infer what role a given 
part of the brain serves. Conversely, when 
these symptoms appear as a result of a 
tumor, it is possible to locate the tumor that 
causes the symptoms. When the tumor is 
surgically removed, the symptoms may dis- 
appear, thus adding evidence of a relation- 
ship between that brain location and those 
symptoms. 

Instead of waiting for disease or accidents, 
it is possible to perform systematic extirpa- 
tion experiments to determine by surgical 
removal of parts of the brain what kinds of 
defects are produced by their loss. Surgery 
of this kind is done primarily upon ani- 
mals, although surgeons have performed ex- 
tirpations of parts of the brains of human 
beings when they expected the operation to 
benefit the patient. 

3. Study of Nerve Degeneration. When 
an area of the brain is destroyed, nerves 
connecting with the area may degenerate. 
The pathways of these connecting fibers, 
which in a normal brain would be lost in a 
mass of other fibers, can therefore be 
traced through microscopic study. Related 
methods use stains that affect some kinds of 
nervous tissue but not others. With the 
help of such stains it is also possible to fol- 
low the course of nerve pathways. 

4. Study Through Stimulation. Stimu- 
lating parts of the brain with mild electrical 
currents produces effects on behavior. Surgi- 
cal patients with their brain surfaces ex- 
posed under local anesthetics have assisted 
in such studies by reporting their experi- 
ences when different points are stimulated. 
Some rather satisfactory “maps” of the cor- 
tex have resulted from these studies. 

More recently, animal investigators have 
used permanently implanted electrodes to 
produce repeated stimulation in a local part 
of the brain (Figure 2-9). Studies done with 


the aid of such electrodes are proving very 
illuminating. For some purposes, stimu- 
lation by locally applied drugs has also 
proved useful. 

5. Study of Action Currents. When neu- 
ral action goes on, slight currents are always 
produced. By inserting electrodes at appro- 
priate places, connected in turn to measur- 
ing devices, one can detect whether impulses 
starting at, say, the ear, reach the part of the 
brain where the electrodes are inserted. 

The brain as a whole also produces 
rhythmical electrical discharges. The record 
of these total brain discharges, known as an 
electroencephalogram (EEG), plays its part 
in the study of central nervous activity. For 
example, if a particular kind of stimulation 
gives rise to changes in the rhythmic dis- 
charges picked up from one part of the brain 
and not those from another, we can assume 
that the stimulation affected that particular 
region (see Figure 2-10). 


Our knowledge of the brain and its ac- 
tion is being greatly enhanced by these and 
other methods. Even though the goal of 
understanding the brain is far off, the areas 
of mystery are being gradually reduced. 

The human brain studied by these methods 
consists essentially of the structures of the 
primitive vertebrate brain, preserved in some- 
what their same anatomical relations but of 
course modified in detail, plus the enor- 
mously developed cerebral cortex built upon 
the older brain. It helps to think of the mam- 
malian brain as composed of three concen- 
tric layers: a primitive core, an older brain 
evolved upon this core, and an outer layer 
of new brain evolved in turn upon the sec- 
ond layer (Figure 2-11). All three layers 
are, of course, interconnected in a complex 
fashion, and a new layer cannot evolve with- 
out changing the conduction of impulses to 
and from the earlier and more central layers. 
This particular way of interpreting the ac- 
tion of the brain we owe to Pribram (1960). 

The central core, which includes parts of 
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Electrodes implanted in the brain 
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Rat being weighed be- 
fore operation to deter- 
mine the proper dose of 
anesthetic. 


Anesthetized rat under 
the stereotaxic instrument 
which implants the elec- 
trodes through tiny holes 
in the skull. 


Insertion of screws which 
help to anchor dental 
cement to skull. 
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and connected to pins 
which project from the 
cement. 
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the hindbrain, midbrain, thalamus, and hy- 
pothalamus, that is, much of the brain stem, 
or stalk upon which the other brain struc- 
tures are attached, functions in such life- 
maintaining processes as respiration and me- 
tabolism, in the regulation of endocrine 
gland activity, and in maintaining homeo- 
stasis. The term homeostasis refers to the 
general level of functioning characteristic 
of the healthy organism, such as a normal 
body temperature, a standard concentration 
of salt in the blood, a typical heart rate and 
blood pressure. Under stress the usual equi- 
librium is disturbed, and processes are set 
under way to correct the disequilibrium and 
return the body to the normal level of func- 
tioning. Thus if we are too warm we per- 
spire and if we are too cool we shiver— 
both processes tending to restore the more 
usual temperature. If we think of temper- 
ature control by a thermostat as providing a 
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convenient analogy, we may say that the 
body has its own homeostats for detecting 
changes in various systems that can get out 
of balance. These homeostats are located in 
the hypothalamus, near the midline of the 
ventricles (hollow portions) at the center of 
the brain. The homeostats are conceived as 
structures sensitive to chemical and other 
changes that represent a feedback from the 
rest of the body. Their action is closely re- 
lated to that of the neighboring reticular 
formation, a collection of neurons with 
short connections to other neurons lying in 
the brain stem, forming a structure about 
the size of the little finger. The reticular 
formation has to do with maintaining an 
aroused state of the organism, as in chang- 
ing from sleep to waking, or from diffuse 
awareness to alert attention. It may have 
other regulatory functions as well (Magoun, 
1958; Samuels, 1959). We thus see how this 


anatomical core of the brain provides for 
very important life-maintaining functions. 
Much of the information about the ho- 
meostats and about the reticular formation 
is quite recent, and the developments pro- 
vide an exciting field of inquiry in contempo- 
rary neurophysiology and physiological psy- 
chology. We may take as one illustration the 
control of perspiration as a result of temper- 


ature change in the region of the hypo- 
thalamus (Benzinger, 1961). 

The investigator placed a thermocouple 
(a heat-measuring instrument) on the ear- 
drum, in order to measure temperature as 
near as possible to the hypothalamus where 
the “thermostat” or “homeostat” is located. 
He then placed the subject in a calorimeter, 
where heat loss from the body could be 
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The human brain 
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This schematic drawing shows the moin subdivisions of man’s central nervous system and their functions, (Only 


the upper portion of the spinal cord, which is also part of the central nervous system, is shown here; for 


further detail see Fig. 2-16.) 
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measured, as an indication of the amount of 
perspiring. The subjects body (internal) 
temperature was changed by control of the 
external temperature and by the subject’s 
exertion. A very clear relationship was 
found between the internal temperature 
and the rate of sweating (Figure 2-12). The 
sharp breakpoint in the curve is at 36.9° C 
(98.4° F). It is as if the thermostat was set 
for this temperature. Below it no sweating 
occurred; above it sweating began. A change 
in temperature of .01 C° was enough to in- 
crease the dissipation of heat through sweat- 
ing by a measurable amount. 

Around this central core we have addi- 
tional older parts of the brain that serve 
somewhat more complex functions. These 
lie along the innermost edge of the cerebral 
hemispheres, i.e., the earlier evolved parts 
of the cerebrum. These structures are now 
commonly referred to as the limbic system. 


2-12 
The hypothalamus as a thermostat 
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The graph shows the relation between internal head tem- 
perature and heat dissipation by sweating. A thermocouple 
giving a precise temperature measurement was placed on 
the eardrum to be near the hypothalamus; heat loss was 
measured by a calorimeter in which the subject worked 
or rested. (After Benzinger, 1961) 


The system is related to some of the internal 
controls that occur in digestion and circu- 
lation, so that the system has sometimes been 
called the visceral brain (McLean, 1950). 
But it has other “higher” functions also, as 
in some aspects of memory. Pribram 
(1958) suggests that if all the data are 
taken together, we find that the limbic system 
is concerned with sequential activities, that 
is, with activities that proceed for some time 
and involve a number of movements before 
they are completed. These include the ac- 
tivities of feeding, of attacking, of fleeing 
from danger, of mating—the kinds of ac- 
tivities that have often been called “instinc- 
tive” because they are so characteristic of 
the members of a species. Milner (1958) 
has shown dramatically that human patients 
with lesions in parts of the limbic system 
are particularly helpless in carrying out an 
intended sequence of actions. That is, a 
small distraction makes them forget what 
they have set out to do. The evidence from 
both lower animals and human studies thus 
Suggests that the limbic system builds upon 
the homeostatic mechanisms, regulating the 
dispositions of the organism to engage in 
sequences of activities related to the basic 
adaptive functions mentioned above. 

Finally, as the outer core is reached, we 
come to the cerebral cortex. This portion of 
the brain is so important in behavior that it 
deserves special emphasis. 


The cerebral cortex 


The two large hemispheres at the top of 
the human brain represent man’s “new 
brain.” The convoluted layer of gray mat- 
ter—the cerebral cortex—that covers them 
controls man’s most distinctively human be- 
havior. 

Our clearest knowledge of the cortex has 
to do with those functions that are related 
to specific areas of the brain. We speak of 
these as the localized functions, the ones 
that can be mapped; the places where they 
appear on a map of the cortex are called 
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Localization of function 
in the human cortex 


Above: the lobes of the cerebral hemispheres 
and the landmarks separating them. Right: the 
projection areas. 


projection areas. It can be shown that some 
areas of the cortex when stimulated elec- 
trically will produce known and specifiable 
kinds of motor responses (those involving 
motion or activity in parts of the body) or 
sensory effects (those involving sensation, 
feeling, awareness, etc.). When tumors exert 
pressure on these areas, there are disturb- 
ances in the responses. When, through dis- 
ease or injury, these areas are destroyed, 
the same functions are altered or obliterated. 
Yet we would be making an error in logic 
if we assumed that these functions are con- 
trolled by these areas alone. Even though 
an area is essential to a function, it may not 
be sufficient to control that function. With 
this warning, let us turn to some illustrations 
of localization of function. 

Before beginning with the illustrations of 
localization, we need a few landmarks by 
which to describe areas of the cerebral hemi- 
spheres. The two hemispheres are symmetri- 
cal, one on the right and one on the left, with 


Body sensory 


(motor) 


Visual 
area 


Auditory 
area 

a deep division between them, running from 
front to rear. So our first classification is 
into right and left hemispheres. For the most 
part, functions of the right side of the body 
are controlled by the left hemisphere, func- 
tions of the left side by the right hemisphere. 
Each hemisphere is divided into four lobes: 
the frontal lobe, the parietal lobe, the oc- 
cipital lobe, and the temporal lobe. The 
landmarks dividing these lobes are shown on 
Figure 2-13. The frontal lobes are separated 
from the parietal lobes by the central fissure 
or fissure of Rolando, running down from the 
part of the cerebrum near the top of the 
head sideways toward the ears. The division 
between the parietal lobe and the occipital 
lobe is not as clear-cut; it suffices for our 
purpose to know that the parietal lobe is at 
the top of the brain, behind the fissure of 
Rolando, while the occipital lobe is at the 
very rear of the brain. The temporal lobe 
is well set off by a deep fissure at the side 
of the brain, the fissure of Sylvius. The tem- 
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Localization of function within the motor and sensory areas 
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In this cross section of the cerebrum through the sensorimotor region, the motor sequence is indicated on the 
left and the sensory sequence on the right. Both hemispheres have both functions (see Fig, 2-13). (After Pen- 


field and Rasmussen, 1950) 


poral lobes lie below and beside the rest of 
the hemispheres. 


1. The Motor Area. The motor area 
lies just in front of the fissure of Rolando, 
half of the body being represented on each 
side. When stimulated electrically, parts of 
the motor area cause movements in the ex- 
tremities, and when these areas are injured 
the same parts are paralyzed. The body is 
represented in approximately upside-down 
form, movement of the toes being mediated 
by the part near the top of the head, and 
tongue and mouth movements by the part 
near the bottom of the area toward the side 
of the brain (Figure 2-14). Movements on 
the right side of the body originate through 
stimulation of the motor area of the left 
hemisphere, movements on the left side 
through stimulation of the right hemisphere. 
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2. The Body-Sense Area. In the parietal 
lobes, separated from the motor area by the 
fissure of Rolando, lies an area which if 
stimulated electrically gives rise to sensory 
experiences, as though a part of the body 
were being touched or moved. Again the 
lower extremities are represented high on 
the area of the opposite hemisphere, the 
face represented low on the area. 

Disease or injury in the body-sense area 
produces disturbances of sensory processes, 
but seldom produces complete absence of 
sensation (anesthesia). The injured person 
may lose the ability to tell the positions of his 
arms or hands when his eyes are closed, 
or to recognize objects by touch. While he 
may still be able to detect extremes of tem- 
perature, he may be at a loss to judge finer 
gradations of warmth and coolness. 

3. The Visual Area. At the very back 


of each cerebral hemisphere, in the part of 
the occipital lobe known as the striate area, 
lie centers important in vision. 

The right halves of the retinas of each eye 
are connected with the right visual area, the 
left halves with the left area. If the striate 
area on one side is destroyed, the person 
is made blind in the half of each retina ly- 
ing on the same side as the injury. Because 
of the reversal of the image through the 
lens of the eye, the person cannot see objects 
on the opposite side of the midline of the 
field of vision. Thus the functional loss of 
vision is consistent with motor and sensory 
losses of other kinds. Since smaller damage 
in the visual areas may result in small blind 
areas in the visual fields, correspondences 
have been established between parts of the 
retina and parts of the visual areas. 

4. The Auditory Area. An area for 
audition is found on the surface of the tem- 
poral lobes at the sides of the hemispheres. 
There is some spatial distribution (a part 
sensitive to high tones being different from 
that sensitive to low tones), but the organi- 
zation of the auditory areas is unlike that of 
the visual areas at least in one respect. In 
the auditory areas, both ears are totally rep- 
resented on both sides, so that loss of one 
temporal lobe has little effect upon hearing, 
while the loss of one striate area causes 
blindness in half of each eye. 

5. The Speech Area, One of the very 
earliest findings in localization is still under 
dispute. As early as 1861 the neurologist 
Broca examined the brain of a patient with 
speech loss and found damage in an area on 
the side of the left hemisphere. This area 
has since been known as Broca’s speech 
area, and it has been assigned the functions 
of motor speech, that is, the control of the 
tongue and jaws in speaking. The conven- 
tional interpretation is that the area is lo- 
cated in the left hemisphere of right-handed 
people (those whose left hemisphere is 
dominant), while it is found in the right 
hemisphere of left-handed people (those 
whose right hemisphere is dominant). 


Speech is far too complex to be localized 
in this simple manner, and psychological dis- 
orders of speech and language (aphasias) 
have defied simple classification and there- 
fore precise localization. In a careful study 
of ten left-handed people, half with lesions 
on the right sides of their brains and half 
with lesions on the left sides, all but one 
showed disturbances of speech; this one 
had a lesion on the right side, which, ac- 
cording to convention, should be more se- 
vere for a left-handed person (Humphrey 
and Zangwill, 1952). 

6. The Association Areas. The many 
large areas of the cerebrum not accounted 
for when maps of localized areas are as- 
sembled have often been called association 
areas (as distinguished from the primary 
projection areas), on the assumption that 
they must serve to bring together phe- 
nomena involving more than one sense and 
must also be involved in learning, memory, 
and thinking. 

The evidence for this assumption is, in 
fact, quite fragmentary and, such as it is, 
very puzzling. Electrical stimulation of vari- 
ous parts of these association areas will 
produce disturbances of speech. Epileptic 
patients (but not nonepileptic ones) pro- 
duce hallucinatory experiences and occasion- 
ally recount specific memories under elec- 
trical stimulation, especially of areas near 
certain points that produce convulsions 
when stimulated. For example, when a given 
point is stimulated, the patient may report 
a phonograph playing a recognizable and re- 
membered tune. The record can be “turned 
on” or “turned off” through electrical stimu- 
uation (Penfield and Jasper, 1954; Penfield, 
1958). These results are interesting, but 
their interpretation is baffling. Why should 
they be limited to epileptic patients? Is the 
memory of this experience really localized in 
this small spot? When the spot is surgically 
excised (as part of an operation to relieve 
epilepsy), it is of course no longer possible 
to secure the effect formerly produced by 
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stimulating that spot. But the excision does 
not destroy the subject’s ability to tell what 
the record sounded like when that spot was 
earlier stimulated. Evidently other parts of 
the brain are involved in the total memory 
experience. 

Evidence from extirpation experiments 
and other studies makes clear that the areas 
of the brain not concerned with sensory 
projection are not “silent” or nonfunctional. 
Such areas may serve distinguishable func- 
tions. Thus the frontal lobes appear to be 
especially important in sequential tasks, in 
which events must be kept in order. In this 
they supplement the limbic system (p. 42). 
Other areas appear to cooperate with the pri- 
mary projection areas whenever complex 
tasks are involved. 

While we do not yet know in detail how 
the association areas serve, modern methods, 
both surgical and electrical, are telling us a 
number of things about the gross functions 
of these parts that were once described as 
“silent” because their functions were un- 
known. Pribram believes that the so-called 
association areas have their own specialized 
functions, even though their specializations 
are of a different order from those of the 
projection areas. For example, the primary 
visual projection area (at the rear of the 
brain) is inadequate for discrimination un- 
less another area (in the temporal lobes) is 
intact. This secondary area is thus special- 
ized for discrimination. Other parts, such 
as the forebrain, may serve kinds of memory 
that the limbic system does not serve. Still 
other parts serve for learning and problem- 
solving and, in man, for language, Because 
each of the brain regions appears to have 
some special function of its own that is inde- 
pendent of learning, Pribram (1960) would 
substitute the term “intrinsic system” for 
“association area” because the latter term 
smacks too much of the association psy- 
chology and does not suggest the specialized 
ways in which the various areas contribute 
to integration. 
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The Autonomic Nervous System 


The outgoing nerves, running from the cen- 
tral nervous system to the response mecha- 
nisms, can be classified into two groups: 
those running to the striate muscles and 
those running to smooth muscles and glands, 
Those going to the striate muscles are usu- 
ally grouped with the central nervous sys- 
tem, while those going to smooth muscles 
and glands are grouped together as the auto- 
nomic nervous system. An anatomical basis 
for the distinction is that the nerve fibers 
of the autonomic system always have a junc- 
tion with another neuron (i.e., a synapse) 
outside the brain or spinal cord on the way 
to a muscle or gland, while such outside 
synapses are not found for nerves running to 
striate muscle. The autonomic nervous sys- 
tem derives its name from the fact that 
many of the activities it controls are “autono- 
mous” or “self-regulating,” activities such as 
digestion and circulation that go on even 
when a person is asleep or unconscious. 

There are two divisions of the autonomic 
system, often antagonistic in their action. 
These are the sympathetic and the para- 
sympathetic divisions. 


The sympathetic division 


On either side of the spinal column, 
closely connected with it through the spinal 
nerves, lie chains of nerve fibers and masses 
of cell bodies (ganglia) from which fibers 
extend to the various visceral organs. These 
are known as the sympathetic chains. The 
fibers coming from the spinal cord to the 
sympathetic chain arise in the thoracic and 
lumbar portion of the spine, between the 
cervical (neck) and the sacral (lower spine) 
regions. All the fibers and ganglia together 
constitute the sympathetic division of the 
autonomic system (Figure 2-15). 

The sympathetic division tends to act as 
a unit. In emotional excitement it simul- 
taneously speeds up the heart and dilates 
the arteries of the muscles and heart, while 
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The autonomic nervous system 


PARASYMPATHETIC 

Fibers to iris of the eye, 

salivary glands, heart, lungs, stomach, 
and other digestive organs 


Cranial 
division 


SYMPATHETIC 
Fibers to iris, salivary glands, 
heart, and lungs 


SYMPATHETIC 
Fibers to liver, stomach, pancreas, 
intestines, adrenals, and kidneys 


PARASYMPATHETIC 


SYMPATHETIC 


SYMPATHETIC 
Lumbar H Fibers to bladder, colon and rectum, 


and genitals 


pa 
Sacral pri 
division 


Sympathetic chain of ganglia 


The diagram represents only one-half of the system, which is duplicated on the other side of the spinal cord. 
| (in black) is characterized by chains of ganglia on either side of the cord and by 


The sympathetic system 
other large ganglia (represented by large circles), The parasympathetic system (in color) has its ganglia (not 
shown) nearer the organs stimulated so that it acts in a more piecemeal fashion. 


division 


SYMPATHETIC 

Fibers to blood vessels, sweat glands, 
and hair follicles of lower limbs 
(each of the other ganglia in the 
sympathetic chain also sends fibers 
to surface blood vessels, sweat 
glands, and hair follicles) 


PARASYMPATHETIC 
Fibers to bladder, colon and rectum, 
and genitals 


\ 
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constricting those of the skin and digestive 
organs; its action leads also to perspiring 
and to secretion of adrenalin. In fact, the 
responses to adrenalin (see p. 33) and to 
the action of the sympathetic system are 
very much alike, and these chemical and 
neural actions support each other in strong 
emotion. 


The parasympathetic division 

The parasympathetic division falls into 
two parts, some of its fibers originating in 
the cranial region, above those of the sym- 
pathetic system, and others originating in 
the sacral region, below those of the sympa- 
thetic system (Figure 2-15). 

Unlike the sympathetic system, the para- 
sympathetic system tends to act in a more 
piecemeal fashion, affecting one organ at a 
time. If the sympathetic system is thought 
of as dominant in violent and excited activ- 
ity, the parasympathetic system may be 
thought of as dominant in quiescence. It 
participates in digestion and, in general, 
maintains the functions that conserve and 
protect bodily resources. (It is worth noting 
that there is no parasympathetic connection 
to the adrenal gland, which is dominant in 
excitement. ) 


Competition and cooperation 
between the sympathetic and 
parasympathetic divisions 


When both sympathetic and parasympa- 
thetic fibers are connected to the same mus- 
cle or gland, the usual rule is that they act 
in opposite manner. Thus the sympathetic 
system speeds the heart rate, the parasym- 
pathetic system slows it; the sympathetic 
system inhibits digestive processes, the para- 
sympathetic system facilitates them. A list of 
the functions of the two systems is given in 
Table 2-2. 

There are some exceptions to the princi- 
ple that the two systems are antagonistic. 
Both divisions may be active at once, and 
in some cases they act together in sequence. 
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While the sympathetic system is usually 
dominant in fear and excitement, a not un- 
common parasympathetic symptom in ex- 
treme emotion is the involuntary discharge 
of the bladder or bowels. The complete sex 
act in the male requires erection (parasym- 
pathetic) followed by ejaculation (sympa- 
thetic). One must be careful not to let a 
generalization misguide one into overstating 
a case. The two divisions, often antagonis- 
tic, interact in more complex ways, and 
their interaction is even today not fully un- 
derstood. 


How the Nervous System Works 


Thus far we have considered the gross 
features of the nervous system, and the ma- 
jor functions of its parts, without attention 
to the basic problems of the structure of the 
neuron and the propagation of the nervous 
impulse. If we are to understand behavior, 
we have to know what we can about these 
finer aspects of the operation of the nervous 
system. 


The reflex pattern 


Just as the anatomy of the vertebrate 
brain is built upon a simple pattern of a 
tube containing three swellings that has 
evolved into the intricate brain of the higher 
animals and man, so the basic pattern of 
stimulation by the environment and re- 
sponse to stimulation is that of the reflex 
circuit. Irritability and contractibility are 
primitive properties of protoplasm, as found 
in single-celled organisms, but when nervous 
systems develop, response to stimulation 
becomes divided into the processes of recep- 
tion of stimuli, transmission and integration 
of nervous impulses, and activation of mus- 
cles and glands. Specialized receptors con- 
vert the energy from the environment into 
nervous impulses; the nerves and central 
nervous system provide the connectors; the 
nervous impulses are converted back into 


Sympathetic function 


Parasympathetic function 


Heart Acceleration Inhibition 
Blood vessels 
In skin Constriction None 
In striate muscle Dilation, constriction None 
In heart Dilation Constriction 
In abdominal viscera Constriction None 
Pupil of eye Dilation a Constriction 
Tear glands (Possibly a secretory function) __ Secretion 7 a 
Sweat glands Secretion None 
Hair on skin Hairs erected None 
Adrenal glands Secretion None 
Liver Sugar liberated £ None _ Pon 
Salivary glands Secretion (?) Secretion E 


Secretion, peristalsis (some inhibition) 


Stomach Inhibition of secretion and peristalsis 
(some excitation) i ae 
Intestines Inhibition Increased tone and motility _ 
Rectum n Inhibition Feces expelled 
Bladder Inhibition _ Urine expelled 
Genital emer (male) Ejaculation Erection 


source: Data from Best and Taylor (1955), p. 1097, and other sources. 
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action by the effectors. The reflex circuit 
provides the terminology for S-R psychol- 
ogy, as discussed in Chapter 1. 

The truly simple reflex is a convenient fic- 
tion. It would represent a simple receptor 
which, when activated, transmits impulses 
through a single neuron to a waiting muscle. 
Actual reflexes consist in the stimulation of 
numerous nerve fibers, which in turn make 
junctions with other neurons, often supple- 
mented by bursts of impulses coming from 
other sources, and resulting in impulses 
transmitted out along numerous fibers be- 
fore reaching a muscle or gland, or several 
muscles and glands, as the effectors. Some 
reflexes operate relatively mechanically, de- 
spite these complications of the simple re- 


flex circuit. Thus a tap on the patellar ten- 
don will ordinarily produce a knee jerk; 
light flashed into the eye will be followed by 
constriction of the pupil. Even in these cases, 
however, other processes may accentuate 
(facilitate) or diminish (inhibit) the re- 
sponse, For example, one way of obtaining 
a more pronounced knee jerk is to grip the 
hands together just before the tendon is 
tapped. Evidently what is happening in the 
leg is affected by what is happening else- 
where. When we consider more complex 
processes, such as memory and imagination, 
the notion of a reflex is continued with 
greater difficulty, yet it is convenient to as- 
sume that the same principles can be ap- 
plied. 
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Man’s equipment of receptors is very in- 
adequately indicated by the traditional five 
senses. Not only do some of these (e.g., 
touch) break down into several senses, but 
receptors related to bodily position and to 
muscular movements are totally unac- 
counted for in the traditional scheme. A 
catalogue of receptors is given in Table 2-3. 

A receptor is an energy-converter, what 
the engineer calls a transducer. That is, it 
converts energy from the environment into 
chemical processes that in turn produce 
electrochemical nervous impulses (Loewen- 
stein, 1960). 

The effectors which carry out the re- 
sponses to stimuli are the muscles and the 


Bodily organ 
or tissue 


glands. Whether one regards perceptions and 
ideas as responses depends upon one’s theo- 
retical position. It may be that a class of in- 
tracerebral processes has to be postulated 
to account for dreams and other thought 
processes that do not result in movement. 
This is a matter of some uncertainty, how- 
ever, and the objective psychologist con- 
veniently gets around this by always using 
as his data responses that have resulted in 
movement (perhaps only in speech). The 
processes in the brain that take place be- 
tween input and output are then inferences, 
often called intervening variables, but they 
are not considered to be responses in the 
usual sense unless they actually involve 


Sensory experience or discrimination 


Eye Retina Black, white, color; visual perception of ob- 
jects, space, motion 

Inner ear Cochlea Tones, noises; speech, music, location of 
sounds in space 

Saccule, utricle Static position of the body in reference to 
gravity; accelerated motion 
Semicircular canals Rotation of the head 
Nose Olfactory epithelium (in upper part of right | Smell 
and left nasal cavities) 
Sensitive nerve endings (in membranes of nose) Trritation 
Tongue, mouth, Taste buds (on surface and edges of tongue; Sweet, salt, sour, bitter 
and throat in lesser numbers in other tissues of mouth 
and throat) 
Skin Various end organs (organs and nerve endings Light touch, deep pressure, warmth, coolness 
of differential sensitivity, distributed unevenly | pain 
through the superficial and deeper layers of 
the skin) 

Internal organs Various Pain from distention (also, in some parts of 
some organs, touch, warmth, coolness, pres- 
sure) 

Muscles, Muscle spindles (stimulated by stretching of Positi: 

Raion when y hing ‘osition and movement of parts of the body 

and joints 


contract) 


joints 


Endings in tendons (stimulated when muscles 


Pressure-sensitive end organs in tissues around 
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Spinal cord and spinal roots 


Afferent 
neuron 


Dorsal 
root 


| 


Ventral 


Ventral Efferent root 


neuron 


Connector 
neuron 


Sense organ in skin 
(Receptor) 


Muscle 
(Effector) 


Nerves enter and leave the spinal cord through the dorsal (upper) and ventral (lower) roots. The H-shaped 
portion is gray matter at the center of the cord, consisting largely of cell bodies and their interconnections. 
An oversimplified three-neuron reflex circuit is illustrated. The cell bodies (greatly enlarged) for each of the 
three kinds of neurons are shown. The efferent fibers are not, however, all motor fibers; see text. Note 
that this is a cross section; much of the cord (the matter surrounding the central gray, called “white matter” 
though shown in color in the diagram) consists of ascending and descending fibers connecting the various 


segments with each other and with the brain. 


muscles or glands, as when one screws up 
one’s forehead in thinking. 

Between the receptors and the effectors 
lie the connectors, or what we call “the nerv- 
ous system.” These may be grouped into 
three classes: 


l. Incoming or afferent nerves. The recep- 
tors all over the body are connected to 
nerve fibers over which impulses come 
into the central nervous system. A nerve 
is a bundle of individual nerve fibers. 

. Centers. The internal connections and 
interconnections of nerve cells, made 
across their endings at synapses, occur 
chiefly within the brain and spinal cord, 
although there are some junctions be- 
tween neurons (synapses) outside the 
brain and spinal cord in collections of 
nerve cells called ganglia (plural for 
ganglion). We may group all these com- 
plex switching places together as central 
processes, or, simply, centers. 

3. Outgoing or efferent nerves. From the 

centers, nerve fibers lead out, again 


N 


through bundles called nerves, to con- 
nect with effectors. (It is easy to recall 
which nerves are called afferent and 
which efferent by remembering that ef- 
ferent nerves are connected with ef- 
fectors.) 


This simple picture of afferent and effer- 
ent nerves, supported both by the anatomy 
of nerves and by the physiology of reflex 
action, is another one of the oversimplifica- 
tions that has recently been corrected. The 
oversimplification lies not in the direction of 
movement of impulses, but in their purposes. 
It has been assumed that afferent nerves 
were sensory nerves, and efferent nerves mo- 
tor nerves, that is, that afferent nerves served 
purposes of signaling changes at the sense 
organ, and motor nerves purposes of move- 
ment and secretion (Figure 2-16). It is now 
known, however, that the efferent fibers also 
regulate the amount of sensory input, 
through what has been called a “gating” 
mechanism (Bruner, 1957), thereby se- 
lectively allowing more or fewer afferent im- 
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2-17 
The many synapses at the cell body of a neuron 


pulses to be transmitted. As many as one- 
third of the fibers in the efferent ventral 
roots to muscles serves this purpose of regu- 
lating the afferent impulses from muscle re- 
ceptors (Livingston, 1958). Similar efferent 
modification of afferent processes has been 
reported for the visual and auditory mech- 
anisms in the brain. 


Parts of the neuron 


As we have seen, the specialized cells 
called neurons are the basic units of the 
nervous system. Each neuron is a living cell 
with a nucleus and other parts common to 
all cells. Its specialized structure has three 
main parts: the cell body, containing the 
nucleus; the dendrites; and the axon. The 
dendrites and the cell body receive impulses 
from receptors or from other neurons; the 
axon transmits impulses to other neurons or 
to effectors. 

A nerve is really a bundle and may con- 
tain hundreds of nerve fibers, originating 
from as many neurons. The axons from a 
great many neurons (perhaps of the order of 
1000) may make synaptic junctions with 
the dendrites and cell body of another neu- 
ron. The synapse is not a direct connection; 
there is always a slight physical separation 
across which the nervous impulse travels. A 
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This diagram of a neuron of the 
cerebral cortex suggests the multiple 
interconnections with other neurons 
Axon fibers from other neurons (in 
color) connect with the cell body and 
its dendrites via synaptic knobs (in- 
dicated by the enlarged areas at the 
ends of the axons). The stumps of 
the neuron’s dendrites are shown at 
the right, the stump of its axon at 
the left. (After Eccles, 1958) 


neuron of the cerebral cortex, with the axons 
of other neurons making synapses with it, is 
pictured schematically in Figure 2-17. 


Transmission of neural impulses 


While a nerve impulse moves along 2 
nerve fairly rapidly, its motion should not 
be strictly compared to that of an electrical 
current through a wire. Electricity travels at 
the speed of light, while a nerve impulse 
moves along at about 60 to 100 feet per sec- 
ond in a frog’s motor nerve and perhaps at 
300 feet per second in the fastest fibers of 
warm-blooded animals. The analogy to a 
fuse has sometimes been used: when a fuse 
is lighted, one part of the fuse lights the 
next part, the impulse being regenerated 
along the way. The details are much more 
complex than this, though they are now 
fairly well understood. The action is electro- 
chemical: when a nerve fiber is stimulated, 
there is an interchange between potassium 
(K) ions and sodium (Na) ions through the 
surface of the fiber, thereby changing its 
electrical characteristics so as to produce a 
small electrical current that can be recorded 
with a sensitive instrument (see Figure 
2-18). 

Some nerve fibers have an insulating 
sheath called a myelin sheath; such fibers 


are known as myelinated fibers. The sheath 
has gaps at regular intervals, called nodes. 
It is now known that in such myelinated 
fibers the impulses are relayed at each 
node, with the result that the impulse trav- 
els ten times faster and with much less en- 
ergy expenditure than in a nonmyelinated 
fiber. It is not surprising to learn that the 
myelin sheath was a late development in 
evolution and is characteristic of the nerv- 
ous systems of higher animals. 


Synaptic transmission 


The synaptic junction between neurons is 
of tremendous importance because it is here 
that switching of impulses takes place, mak- 
ing possible facilitation, inhibition, coordina- 
tion, and integration of impulses through 
the way in which groups of neurons act to- 
gether. A single neuron transmits an im- 
pulse, or “fires,” when the impulses reach- 
ing it become strong enough. Because its 
axon does not transmit at all prior to this, 
the neuron has been said to follow an “all- 
or-nothing” principle of action. The neuron 
fires in a single transient burst and then is 
temporarily inactive (in what is called a re- 
fractory phase) for a few thousandths of a 
second. This is not, however, the complete 
story of neuron action. Recent work has 
shown much longer enduring activity in 
dendrites, lasting 15 to 30 thousandths of a 
second and probably accounting for electri- 
cal effects of varying intensity which show 
up in the EEG (Bishop and Clare, 1952; Li, 
Cullen, and Jasper, 1956). Thus there has 
come about a new interest in graduated ac- 
tivity, as distinct from all-or-nothing activ- 
ity, but the work is very recent and its im- 
plications have not yet been fully understood. 

It is now believed that some kind of 
chemical substance is released when the im- 
pulse reaches the end of the axon, and that 
it is this substance that activates the next 
neuron, Convergence of many impulses (at 
least more than one!) is necessary to cause 
a neuron to fire; this complexity may ac- 
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Electrochemical basis of the 
nervous impulse 


Transmission of the nervous impulse is made possible by 
an interchange of charged particles, or ions, through the 
membrane of the nerve fiber. (Katz, 1952) 


count for the fine adjustments that must 
occur in learning, memory, and thought. 
These chemical processes go on at a minute 
scale. The energy involved in firing a neuron 
is something like a billionth of a watt; with 
10 billion neurons in the human brain, this 
means that the whole brain can operate on 
a power supply of about 10 watts, assuming 
every neuron to be active simultaneously 
(which is hardly likely). 


CRITICAL DISCUSSION 


We really know so little about what happens 
in the brain when we learn, and thus store 
information, or when we recall, and thus make 
use of what we have learned, that our knowl- 
edge based on the facts of behavior is much 
firmer than our knowledge based on the opera- 
tion of the brain. There have been many con- 
jectures, however, and some of these are worth 
examining. 

A special problem is what happens when 
learning takes place and memory is “stored” in 
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The reverberating circuit as a holding mechanism 


Auditory stimulation: “add” 


An instruction (say, to add”), received as auditory stimulation, excites A which excites B. To complete the 
adding operation, B must excite other paths, such as C, but at the same time it re-excites A. Therefore when 
other stimuli (for example, mention of specific numbers) enter by other paths, the continuing activity in A 
and B will facilitate the adding operation, presumably by way of some path such as C. The point is that the 
activity in the closed pathway continues long after the instruction to add. (From Hebb, 1958, p. 55) 


some part of the brain. Some theorists believe 
that a change takes place at the synapse—per- 
haps in the growth of the endings of the neuron 
itself, or perhaps growth in the surrounding 
tissue, or perhaps some chemical change; an- 
other possibility is the setting up of loops of 
linked neurons that continue to operate even 
when all stimulation is withdrawn. 

This is a most important problem, but at 
present we do not have any clear answer. Some 
of the leads have developed in the following 
ways: 


1. The possibility of reverberating circuits 
(loops of neurons) that continue to be active 
after stimulation is withdrawn is supported by 
experiments showing that electrical changes in 
isolated brain tissue continue for several sec- 
onds after brief stimulation ( e.g., Burns, 1951). 
Such a “holding mechanism” is postulated by 
Hebb (1955) to make possible the delays 
characteristic of thought processes; perhaps, 
with some elaboration, such mechanisms might 
also serve learning and memory (Figure 2-19). 

The facts that the brain is always active, 
even in sleep, and that the pulsations of elec- 
trical activity during rest are at the rate of about 
10 per second suggest the possibility that this 
may be a sign of reverberating circuits firing 
———Č 
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at this rate. The EEG (electroencephalograph) 
records show a disruption of this rhythm 
when the brain is active on a specific problem, 
which might be expected if the reverberating 
circuits were storage systems that simply kept 
activity going until something happened to 
mesh with this stored material; then the al- 
ready active neurons would be ready to facili- 
tate or inhibit the specific impulses reaching 
this reverberating circuit (Figure 2-19). 

Against this view of memory is the fact that 
under some conditions brain waves, as shown 
by the EEG measurements, can be reduced 
virtually to nothing, with no impairment of 
memory. For example, the hamster, a hiber- 
nating animal, can be brought to a state of 
inactivity by chilling it to a body temperature 
of 40° F. The brain waves then virtually dis- 
appear, as EEG measurements show. But the 
hamster, when warmed up, has not forgotten 
how to run a maze it earlier learned (Gerard, 
1953). 

2. Even though neurons do not divide and 
regenerate as other cells do, they readily grow 
new axons and dendrites after injury, and these 
new portions seem to have some way of mak- 
ing appropriate connections to receptors or ef- 
fectors or other neurons. It is not therefore a 


“wild” conjecture that there might be some 
sort of growth taking place to establish closer 
connections between neurons that repeatedly 
fire together. The growth might consist of an 
amoeboid shift in the cell body or the growth 
of new portions of the neuron. This view is 
not as popular as it once was, but it is still 
considered as possible (e.g., Hebb, 1958, p. 
147). 

3, Because of the tendency for units of the 
nervous system to fire as a whole and then 
to have a period of inactivity (refractory 
phase), there is a temptation to use the anal- 
ogy of modern electronic digital computers 
whose units are either “on” or “off.” The brain 
might work like such a computer, an assembly 
of neurons being “on” or “off” in a pattern that 
would store information for future use. There 
are plenty of neurons to provide the necessary 
storage capacity, but the details, though in- 
triguing, are still conjectural. 

It should be noted that on-off, dot-dash 
mechanisms are by now’ very familiar in ordi- 
nary life. The fact that the television screen 
works in this way is what makes possible the 
“taping” of programs for later transmission. 
Because the brain has on-off mechanisms, it 
might conceivably manage something that cor- 
responds to taping of patterned stimuli. 

4. The possibility of some sort of “chemi- 
cal memory” has also been explored. The 
simplest analogy is that of a storage battery, 
in which “electricity” is stored by the deposi- 
tion of chemical substances. For such a memory 
to be specific, some form of “coding” must take 
place; and analogies can be drawn from cer- 
tain developments in modern computers and 
from modern chemical genetics.? Experimental 
evidence indicates that there are important 
chemical interchanges between the neuron and 
the surrounding proteins in the supporting 
cell structure (the glia cells) (Galambos, 
1961). The glia cells comprise some 80 per 
cent of the cells of the brain, yet heretofore 
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2 The analogy from genetics is that the whole pat- 
tern of the mature organism is transmitted at 
birth by way of the complex molecules of DNA 
(deoxyribonucleic acid), a self-duplicating sub- 
stance that is rigid in its structure and serves well 
as a fixed code for the development of the or- 
ganism. Actual development takes place by the 
combination of amino acids into proteins, a 
process presumably guided by the interaction be- 
tween DNA and RNA (ribonucleic acid) (Leder- 


berg, 1960). 


they have been assigned merely supporting or 
nutritive roles, because they apparently do 
not participate directly in the fiber conduc- 
tion of impulses, It was recently found, how- 
ever, that when stimulated the glia cells give 
rise to electrical response and mechanical 
contraction (Hild, Chang, and Tasaki, 1958). 
The possibility that these cells provide some 
kind of accessory system for the coding of 
memory is now raised, and it may be that 
memory is coded chemically, ready to be 
aroused when an appropriate enzyme is re- 
leased by the activation of a particular set of 
neurons whose actions are related to the stored 
material (Hydén, 1961). 

Additional interest in brain biochemistry 
has arisen because of experiments showing cer- 
tain differences in brain chemistry (specifically, 
the amounts of substances known as acetyl- 
choline and cholinesterase) in the brains of 
brighter and duller strains of rats (Rosenzweig, 
Krech, and Bennett, 1960). 

While it is probable that memory somehow 
takes place at synapses, the storage points for 
memory of a single event may be widely 
scattered over different parts of the brain. 
The concept of memory stored chemically 
does not require that there be some precise 
localization of the memory. We might think 
of a system in which references are cross- 
filed. Then the loss of one filing card will not 
make the information on that card inaccessible. 
There is no one “memory center” in the brain. 


p 


Levels of Functioning 


We have completed a survey of the major 
bodily systems that are provided for inte- 
gration within the organism and for inter- 
action with the environment. We are now 
ready to consider some general problems 
of level of functioning in adaptive behavior, 
that is, behavior that brings the organism 
into adjustment with its variable environ- 
ment. 


Understimulation 


It was pointed out earlier that the body 
tends to preserve a normal state of equilib- 
rium, or homeostasis, from which behavior 
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in response to stimulation departs. Once 
there is effort or change of any sort, homeo- 
stasis is temporarily disturbed, and mech- 
anisms are aroused that tend to restore it. 
Despite the importance of homeostasis and 
the stresses that are implied when it is up- 
set, the normal life of the organism is not 
one of quiescence, but one of action. 

The fact that a healthy organism seeks 
stimulation and activity is evident to anyone 
who has watched children and animals at 
play. As adults we know that solitary con- 
finement is the cruelest form of punishment, 
reducing as it does opportunities for physical 
stimulation and eliminating social stimula- 
tion and response, 

Our level of activity can vacillate between 
complete quiescence and an overactive, 
stressful level. In the normal cycle of sleep 
and wakefulness, the vacillation is between 
moderate limits of quiet and action, The 
harmful effects of extreme Overactivity are 
obvious (exhaustion, collapse), but extreme 
inactivity can also have serious consequences. 

Experiments have shown that even a rela- 
tively short period of inactivity will disturb 
the adaptive responses of a person. In one 
such experiment, college students were paid 
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An experimental 
isolation chamber 


The observer views the subje 


through the window in the 
tion chamber. Stimulation is re- 
duced to a minimum by means 
of the soundproofing, heat con- 
trol, and vibrationless surround 
ings of the room. Subjects wear 
eye covers consisting of half 
ping-pong balls which show the 
subject only a continuous gray 
field of vision. Subjects stay in 
this chamber up to 36 hours in 
this experiment, 


to remain in bed in isolated cubicles for two 
to three days under conditions of very 
stricted stimulation. Not only were the rooms 
free of pictures and other centers of interest, 
but the students wore special cuffs to reduce 
the stimulation from their own movements 
as they lay quietly in bed. They were inter- 
rupted occasionally for psychological test 
ing. During the isolation period scores on a 
number of intelligence test items decreased 
markedly. Some disturbances in perception 
were noted as the students left the cubicles. 
Occasionally during the period of isolation 
hallucinations appeared, not dissimilar to 
those found in some cases of mental illness 
(Bexton, Heron, and Scott, 1954; Heron, 
Doane, and Scott, 1956; Doane, Mahatoo, 
Heron, and Scott, 1959). 

These experiments show in rather striking 
fashion that the normal level of psycholog- 
ical functioning depends upon active par- 
ticipation with the environment. Workers in 
mental hospitals have found that some gains 
are produced merely by keeping patients ac- 
tive, as in sports and hobbies. This fact has 
led to the development of the special tech- 
niques known as occupational therapy. Some 
minimum level of active stimulation and re- 
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sponse is necessary to keep us operating 
as human beings. 


Overstimulation: stress 


When conditions place the organism 
under great strain, the homeostatic mech- 
anisms no longer operate smoothly; if the 
stresses continue, the organism may suffer 
injury, even as a consequence of its own ef- 
forts to meet the stress. Many kinds of agents 
and events can place the organism under 
stress. These include infections, nervous 
strain, physical injury, excessive heat or 
cold, muscular fatigue. Conditions of mod- 
ern life place some people under stress for 
long periods of time. The physiological 
mechanisms of adaptation to stress become 
significant as we try to understand what is 
happening to such people. 

Dr. Hans Selye, a professor of medicine 
at the University of Montreal, has conducted 
a number of investigations of what happens 
under extreme and long-continued stress. He 
proposes that there is a stereotyped bodily 
response to general systemic stress, a pattern 
of response that he has named the “general 


adaptation syndrome.” This pattern moves 
through three stages: 


1. An alarm-reaction, in which adaptation 
has not yet been acquired. This com- 
monly includes a stage of reduced activ- 
ity (a state of shock), followed by ex- 
cessive mobilization of forces within the 
organism to meet the threat (counter- 
shock). 

2. The stage of resistance, in which adapta- 
tion to threat is adequate. 

3. The stage of exhaustion, in which the ac- 
quired adaptation is again lost (Selye, 
1956). 


These stages are supported in the experi- 
mental findings in rats, as illustrated in the 
left-hand portion of Figure 2-21, leading to 
the generalized concept of what happens, as 
illustrated in the right-hand portion. 

The organism’s attempts to meet contin- 
ued stress may lead, according to Selye, to 
“diseases of adaptation.” Of particular in- 
terest psychologically are the psychosomatic 
disorders, in which psychological stress in 
the form of worry or anxiety may produce 
tension states resulting, for example, in 
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stomach ulcers. Such a condition would fit 
Selye’s idea of diseases of adaptation. 


Optimal levels of functioning 


Between the understimulation that pro- 
duces less than human functioning and the 
stress conditions that produce disease and 
exhaustion, there is a wide range within 
which normal functioning goes on. Man 
can live an active life or a sedentary life 
and still be healthy. 

W. B. Cannon, who introduced the no- 
tion of homeostasis, is often misunderstood 
as proposing that the condition of homeo- 
stasis represents the optimal level of activ- 
ity. On the contrary, he stated the position 
that homeostasis merely protects the body so 
that a person can go about his enterprises, 
motivated by goals unrelated to maintaining 
the equilibrium of processes within the body. 
He said, in part, that bodily homeostasis lib- 
erates the nervous system 


SUMMARY 


from the necessity of paying routine atten- 
tion to the management of the details of bare 
existence. Without homeostatic devices we 
should be in constant danger of disaster, un- 
less we were always on the alert to correct 
voluntarily what normally is corrected auto- 
matically. With homeostatic devices, how- 
ever, that keep essential bodily processes 
steady, we as individuals are free from such 
slavery—free to enter into agreeable re- 
lations with our fellows, free to enjoy beauti- 
ful things, to explore and understand the 
wonders of the world about us, to develop 
new ideas and interests, and to work and 
play, untrammeled by anxieties concerning 
our bodily affairs.* 


Cannon is saying here that homeostasis 
does not define the appropriate level of hu- 
man functioning; it is merely a protective 
device. The activities beyond homeostasis 
carried on without any thought about the 
condition of the body include man’s highest 
attainments. 


3 Cannon (1939), p. 323. 


1. The human body is a complex sensitive and responding organism, 


capable of functioning harmoniously because of its mechanical structure 
of bones and muscles, its blood stream that carries hormones throughout 
its body, and its nervous system that rules over all the rest. 


2. Among the mechanisms that permit fine muscular coordination are 
those of reciprocal innervation whereby the interaction of antagonistic 
muscles is provided for, and the slight but constant action in resting mus- 
cles that yields muscle tone. 


3. The endocrine glands by way of the hormones secreted into the 
blood stream are important for aspects of behavior concerned with emo- 
tion, motivation, and personality. Among those most relevant to behavior 
are the pituitary, thyroid, and adrenal glands and the gonads, but the para- 
thyroids and the pancreas are also important. 


4. Because of its intimate relationship to behavior, the evolution of 
the brain and nervous system is of primary interest. One-celled animals re- 
act directly to the environment, without a specialized nervous system; even 
a multicellular animal such as a sponge has no nerves. The beginning of 
the nervous system is seen in the nerve net found in coelenterates such as 
jellyfishes. This is a network of nerve cells called neurons. Muscles contract 
locally where the nerves are stimulated; conduction spreads in all direc- 
tions from the point of stimulation. One form of coelenterate, the jellyfish 
medusa, achieves some coordination of its swimming movements by having 


some of the nerves concentrated in a ring at the margin of its “umbrella,’ 
but there is no central coordination, nothing corresponding to a “brain.” In 
the flatworms, planaria, we have the beginnings of the kind of nervous sys- 
tem found in higher forms. The nerve net is combined with a polarized 
synaptic nervous system, in which conduction is in one direction only 
across the junction between neurons, this junction being called the synapse. 
In some flatworms there is a ladder-type nervous system with nerve cords 
and a primitive brain. 


5. The vertebrate brain evolves about a single hollow cord of nerves 
running along the back of the body, with some enlargements at the for- 
ward (head) end. The three enlargements become the forebrain, mid- 
brain, and hindbrain, connecting in turn with the spinal cord, This basic 
pattern is preserved in man’s brain. 


6. Even a primitive vertebrate such as the dogfish has developed more 
specialized parts of the forebrain such as olfactory lobes, cerebrum, thala- 
mus, and hypothalamus. The midbrain consists at this stage chiefly of 
optic lobes, connected with the visual apparatus. The hindbrain includes 
cerebellum and medulla. 


7. While other changes of course occur, the most notable change in the 
brain in higher vertebrate forms is the development of the new brain, the 
cerebral cortex, the large convoluted portion of the brain that is about all 
one sees when he looks at the brain of a higher animal such as a horse or 
dog or at a human brain. The midbrain has decreased a great deal in 
relative size. 


8. The organization of the human brain can be comprehended as com- 
posed of three concentric layers: a primitive core, an older brain evolved 
upon this core, and a third or outer layer of new brain evolved in turn upon 
the second layer. The primitive core within the brain stem serves life- 
maintaining processes such as respiration and metabolism and keeps the 
level of body functioning near a steady equilibrium state through homeo- 
static processes, These homeostatic processes operate by way of homeostats 
within the hypothalamus, analogous to thermostats in maintaining constant 
temperature. An activating system, the reticular formation, lies within the 
brain stem and helps control waking and sleeping, alertness and attention. 
At the next level are structures lying along the innermost edge of the cere- 
bral hemispheres, the older or more primitive cortex, now referred to as the 
limbic system. These regulate the sequential activities such as feeding, at- 
tacking, fleeing from danger, mating—essential activities that include inter- 
action with the environment and take place in sequences somewhat spread 
out in time. Finally, the outer core of new brain, the cerebral cortex, con- 
trols discrimination, choice, learning, and thinking—the “higher mental 
processes,” the most flexible, least stereotyped aspects of behavior. The 
projection areas represent specific sensory inputs or centers for control of 
specific movements; the remainder of the brain consists of association 


areas or intrinsic systems. 


2 The Behaving Organism | 59 


OC O ĉĉ MTM 


9. The autonomic nervous system is made up of two parts, a sympathetic 
and a parasympathetic division. Its fibers mediate the action of the viscera 
and of the glands, and hence the autonomic system is particularly important 
in emotional reactions. The sympathetic division is usually involved in 
excited action and the parasympathetic in quiescent states, but the antag- 
onism between the two divisions is not universal, and they cooperate in 
complex fashion. 


10. In considering the way in which the nervous system works, psy- 
chologists find it convenient to build upon the notion of the reflex circuit, 
beginning with the stimulation of a sensitive organ (receptor) where the 
energy of the stimulus is converted into a nervous impulse (or a train 
of such impulses) which travels to the spinal cord and brain via incoming 
(afferent) nerves; switching and integration take place in centers of the 
nervous system; then impulses are propagated along outgoing (efferent) 
nerves to the responding organs, muscles, and glands (effectors). While 
a simple reflex is a convenient fiction, the pattern of the reflex circuit per- 
mits discussion of action in terms of input from the environment, central 
coordination and elaboration, and output in the form of response. 


11. The nervous system is composed of cells called neurons. They re- 
ceive stimulation by way of their dendrites and cell body and transmit im- 
pulses via their axons. Two types of propagation of the nerve impulse are 
of importance: that along nerve fibers; that across the junction between 
neurons, called a synapse. Propagation along fibers is by way of an electro- 
chemical process involving the interchange of sodium and potassium ions 
across the fiber membrane; the conduction is much more rapid for myeli- 
nated fibers, reaching a rate of about 300 feet per second in some mam- 
malian nerves. The activation of a neuron across a synapse is also by way 
of a chemical intermediary; any one axon discharge does not provide enough 
of the activating substance to fire the neuron, so that several impulses must 
arrive close together to produce a response. This makes possible a kind of 
complex switching at the synapse, undoubtedly important in the integration 
of behavior. The neuron tends to fire in all-or-nothing fashion, followed by 
a brief refractory phase. However, longer-lasting and graduated reactions 
within the dendrites probably influence the electrical activity of the brain 
in some manner other than by the axon-discharge of the neuron. 


12. The problem of accounting for the neural basis for memory is a 
very puzzling one. Among present conjectures are: (1) reverberating cir- 
cuits (loops of neurons that continue to fire after stimulation ceases), (2) 
some kind of growth process taking place at the synapse, (3) some kind 
of on-off registration, similar to the storage mechanisms of digital com- 
puters, and (4) some kind of chemical memory, in which the supporting 
tissue, composed of glia cells, may play a role. (These cells, abundant in 
the brain, play no direct role in the fiber conduction of impulses.) There is 
at present no firm physiological knowledge about the storage of memory in 
the brain; what we know comes from studies of behavior. 


13. Studies of the consequences of under- and overstimulation show 
the radical effects of extreme departure from the equilibrium state of 
homeostasis. Understimulation may produce in adult human beings ex- 
treme symptoms of loss of adaptive response and the development of halluci- 
nations. The general adaptation syndrome, found under conditions of ex- 
treme stress, may lead to disease. But the normally functioning organism 
has enough protective devices to engage in widely varied activities without 
threatening its survival. 


SUGGESTIONS For a general introduction to neurology and neuroanatomy, Gardner, Fun- 
FOR damentals of neurology (3rd Ed., 1958) is useful; a recent interpretation of 
FURTHER brain function, including the concentric patterning described in the text, can 
READING be found in Pribram, “A review of theory in physiological psychology,” Ann. 
Rev. Psychol., 1960, Vol. 11. A speculative account, giving various possibili- 
ties for accounting for behavior on the basis of brain action, can be found in 
Hebb, The organization of behavior (1949). Another account, with a good 
deal of physiology but also a good deal of speculation, is Eccles, The neuro- 

physiological basis of mind (1953). 
A careful account of the methods and results of electrostimulation as a 
means of studying brain function is that of Sheer, Electrical stimulation of the 

brain (1961). 

For a summary on stress see Selye, The stress of life (1956). On the ef- 
fects of sensory deprivation (understimulation) see Solomon and others, Sen- 


sory deprivation (1961). 
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Growth 
and 


Development 


Infancy 
and 
Childhood 


We are now prepared to look at the func- 
tioning of the individual from the point of 
view of his development. The human infant 
is helpless for a relatively longer time than 
any other mammal. If we consider only 
man’s nearest relatives in the animal world, 
we find that we can make a scale of de- 
pendency from the more primitive lemur 
through the more highly evolved primates to 
man. The lemur can move himself from 
place to place within a few hours, or at most 
a few days; the monkey is dependent for a 
few days or weeks; the infant chimpanzee 
remains with his mother three to six months. 
The human infant is dependent for a far 
longer period; despite (or because of!) this 
long slow start he has had a highly diversi- 
fied career by the time he becomes adult. 


Some Aspects of Growth 
and Development 


Before turning to the development of the 
human infant, we first need to consider some 
aspects of growth and development ap- 
plicable to other organisms as well. We shall 
be concerned with two main principles— 
maturation and learning—in accounting for 
the way in which the individual organism 
comes to behave as other members of his 
species. We shall take for granted a third 
principle—heredity—and return to it later 
on (in Chapter 15). 
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Maturation refers to growth processes 
that result in orderly and predictable 
changes in behavior. The timing and pat- 
terning of these changes are relatively in- 
dependent of exercise or experience, and 
they go on despite wide variations in the 
amount of exercise. If birds whose wings 
have been restrained from birth learn to fly 
as quickly as birds that have fluttered their 
wings many days before they fly, we may 
reasonably say that flying is controlled more 
largely by maturation than by learning. 
Whenever we use the word “maturation” to 
describe the development of neuromuscular 
processes underlying behavior, we imply 
that behavior is the result primarily of 
growth rather than of learning. 

By learning we mean the shaping of indi- 
vidual behavior through the training that 
contact with the physical environment and 
that life among a species’ own kind provide. 
The learning that takes place through social 
contact is particularly important in man, 
because he must learn to live in a complex 
culture. For him the parents are, of course, 
the most important agents of the social en- 
vironment; that is, they are the people who 
influence him early and teach him the ways 
of the society in which he is to live. But 
animals are also subject to many social in- 
fluences; their behavior is not all “inborn” 
any more than all human behavior is deter- 
mined at birth. 


Embryological development as maturation 


In all the higher forms of life a good 
deal of development takes place before 
birth, so that much of the hereditary poten- 
tial has already manifested itself by the time 
the infant is born. To understand the na- 
ture of development it is necessary to note 
what has happened before birth. The or- 
derly stages of prenatal development help 
us to grasp what is meant by maturation. 

In its earliest stages the human embryo 
resembles that of other animals, but by the 
eighth week of existence it has acquired 
rudimentary human characteristics; from 


then until birth it is known as a fetus. Fetal 
development goes on in the uniform en- 
vironment of the mother’s body according 
to a relatively fixed time schedule. Fetal be- 
havior, such as turning and kicking, also 
follows an orderly sequence, depending on 
the growth stages of the fetus. Studies have 
been made of the responsiveness to outside 
stimulation of the human fetus born pre- 
maturely, and more systematic studies have 
been made of fetal behavior in animals such 
as the guinea pig and cat. When the fetus 
is surgically removed from the mother in 
inimal studies, the circulation of the blood 
in the fetus is maintained through the um- 
bilical cord, which is not severed. Then the 
fetus is placed in a salt solution at body 
temperature. Now the response of the fetus 
to stimulation can be studied at successive 
stages, with the physiological condition of 
the fetus essentially normal (Figure 3-1). 
Such studies show the appearance of behav- 
ior patterns in a developmental sequence 
depending upon growth (i.e., fetal age) 
rather than upon prior external stimulation 
(Carmichael, 1954a). 

Transplantation experiments with simpler 
forms of life, such as sea urchins and sala- 
manders, have helped biologists to under- 
stand the nature of the developmental proc- 
esses in the embryo. At an early stage of the 
salamander’s development a small group of 
cells known as “the organizer” becomes very 
important. The organizer determines which 
will be the head end and which the tail end 
of the growing embryo. Previously undiffer- 
entiated cells begin to differentiate appropri- 
ately to their location, so that the embryonic 
salamander develops properly. 

As development proceeds, subregions, 
such as the mouth region or eye region, are 
also “organized” by the environment of cells 
around them. That is, tissue from the belly 
region, if transplanted to the eye region or 
the mouth region at the appropriate stages, 
will conform to the new environment of cells 
and form an eye or a mouth. 

The transplantation experiments help to 


define what is meant by a normal environ- 
ment so far as it sustains growth. A normal 
external environment is one that does not 
distort the cellular environment of the grow- 
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Maturation prior to birth 


Since the guinea pig fetus has just been removed from the 
mother’s body, it has not previously experienced stimula- 
tion from external stimuli. With light stimulation above 
the eye the only response is closing of the eye (left), but 
with stronger stimulation the forepaw is raised to the 
stimulated spot. Fetal age, 51 days; birth is normally at 
68 days. (After Carmichael and Smith, 1939, p. 432) 
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A transplantation experiment 


Plasticity has its limits, as shown by an experiment in 
which a hindlimb bud is grafted onto the back of a 
tadpole. An extra limb is grown as the tadpole develops, 
and the limb is invaded by sensory nerves destined for 
the back, flank, and belly. But no motor nerves appear; 
when the grafted limb is stimulated, the muscles of the 
normal right hindlimb respond. (After Sperry, 1959) 
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ing tissue. If the cellular environment is dis- 
torted by physical injury or by chemical 
means, normal development is interfered 
with. These experiments also define the 
limits of environmental influence. If we judge 
from the transplantation experiments, the 
transplanted tissue to some extent controls 
what happens when it becomes part of an- 
other embryo. For example, when trans- 
planted belly tissue from one donor species 
is made to form a mouth in a different host 
species, the tissue will form a mouth charac- 
teristic of its own species (the donor spe- 
cies) even if the host species has a differ- 
ently shaped mouth (Willier, Weiss, and 
Hamburger, 1955). 

These experiments suggest considerable 
plasticity in growth, development being in 
all cases a result of both the intrinsic prop- 
erties of the growing tissue and the cellular 
environment. Because the extent of plasticity 
is a very important problem for a develop- 
mental psychology, we need to examine it 
further. 


Plasticity and its limits 


It is well known that lower forms of life 
readily regenerate missing parts. A flatworm 
can be cut in two, and soon new heads and 
tails will grow so that there are two com- 
plete flatworms; a lizard may lose its tail 
and grow a new one. Such observations, 
together with the transplantation experi- 
ments referred to above, led several years 
ago to a kind of optimism about plasticity, 
so that, for example, surgeons dealing with 
injuries of the facial nerves confidently at- 
tached motor nerves from the shoulder to a 
muscle in the face, expecting normal func- 
tion to be restored. In the last few years 
there has been an about-face, and it is now 
recognized that plasticity in most levels of 
the nervous system is very limited, despite 
the enormous capacity for learning, mem- 
ory, and problem-solving shared by higher 
animals and man. 

In an interesting series of experiments 
with frogs, Miner (reported in Sperry, 1959) 
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showed that even in an organism in which 
transplantation and regeneration occur with 
relative ease, there is a basic pattern of re- 
lationships between types of sensory input 
and muscle output that is unchangeable. She 
grafted an extra hindlimb to the back of tad- 
poles, as shown in Figure 3-2. Sensory nerves 
from the spine that would not ordinarily 
reach the leg grew into the extra member, 
making the skin sensitive to stimulation. 
These belly and trunk nerves took on a 
hindlimb “flavor,” however, so that when 
the extra grafted limb was stimulated, the 
animal moved not that limb but the normal 
hindlimb on the same side. Thus plasticity 
went so far as to convert belly and trunk 
sensory nerves into limb nerves, but not so 
far as to have the motor connections serve 
the grafted leg. 

In corresponding experiments with the 
white rat, Sperry (1959) crossed the sen- 
sory nerves to the hind legs, so that the 
nerves that normally served the left leg now 
served the right, and vice versa. Now when 
the right leg was stimulated by shock, the 
left leg was withdrawn; a sore on the right 
foot caused the animal to limp about on 
three legs, but with the wrong leg lifted up 
and with the wrong foot being licked. Simi- 
lar experiments with monkeys showed very 
little correction of the movement of im- 
properly innervated muscles. 

These experiments, taken together, sug- 
gest that there is a basic pattern of develop- 
ment within the organism that is laid down 
at conception, and that later development 
is modifiable and plastic only within limits. 
Maturation does not imply total lack of 
plasticity, but only that development is 
orderly. 


Imprinting 

The manner in which inborn readiness 
affects what is later learned is well illus- 
trated by the process of imprinting, a kind 
of learning that capitalizes upon an “in- 
stinctive” tendency when the time is ripe. 
The clearest example is given by the tend- 
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Imprinting in ducklings 


The newly hatched duckling 
learns to follow the model duck 
around a circular track. 


ency of a young duckling to start following 
its mother shortly after it is hatched, and 
then to follow only this particular female 
duck. Incubator-hatched ducklings can be 
imprinted upon artificial models. For exam- 
ple, mallard ducklings exposed to a moving 
model for 10 minutes between 12 and 17 
hours after hatching will continue to treat 
that model as though it were the “mother” 
and will remain with it against the attraction 
of live mallard ducks (Figure 3-3). Once 
imprinting has occurred, the response of fol- 
lowing will be elicited only by the imprinted 
object (Ramsay and Hess, 1954; Hess, 
1959). 


CRITICAL DISCUSSION 


The word “instinct” was formerly used to ac- 
count for much of the behavior now discussed 
under the concept of “maturation.” Instinct 
referred to unlearned, patterned, goal-directed 
behavior characteristic of a species, such as 
nest-building in birds or the complex hive be- 
havior of bees. The word was often used in 
reference to human behavior as well, a mother’s 
love illustrating a parental instinct, warfare 
an aggressive instinct, social behavior a gre- 
garious or herd instinct. 

The presence or absence of instincts in man 
was a source of intense controversy in the 
1920’s. The controversy became part of an 
$$ —_—_——_—_ 
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argument over the relative contribution of 
heredity and of environment, those believing 
in instincts attributing the major developmen- 
tal influence to heredity. Those who did not 
believe in them won the victory, because the 
believers failed to agree with each other on 
either the number or the kinds of instincts 
man possessed. Because of man’s prolonged 
infancy and the great importance of learning 
in all that he does, the concept of instinct has 
not proved helpful in studying or understand- 
ing human behavior. 

The problems raised by the study of in- 
stincts are genuine ones and have taken on 
renewed interest under the influence of a 
group of European zoologists who call them- 
selves ethologists (e.g., Tinbergen, 1951; 
Hinde, 1959). While at first they used the 
term “instinct,” they now prefer to speak of 
species-specific behavior in order to avoid the 
controversies to which the notion of instinct 
leads. By pointing out the richness of species- 
specific behavior, whether innate or learned, 
they show the result of the interplay of matu- 
ration and the environment (as in imprinting, 
which is one of the fields of study they ini- 
tiated). 


——— 


Effects of early experiences 


Regardless of certain fixed relationships 
within the nervous system, there is little 
doubt that early experiences with the en- 
vironment have something to do with later 
behavior. There are many kinds of evidence, 
of which the following experiments are rep- 
resentative. 
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Infant chimpanzees were reared in the 
dark for seven months. When removed from 
the dark, they failed to show the normal 
blinking response to an object moving toward 
their eyes. Even when a large yellow- and 
black-striped disk was connected repeatedly 
with electric shock, they showed no signs of 
recognizing (and avoiding) it, although nor- 
mal animals develop avoidance responses 
after one or two mild shocks. Three such ani- 
mals were used in this part of the experiment; 
a fourth, of the same age, had been in the 
light for 1% hours each day. His reactions 
to light after seven months were entirely 
normal. Being raised in the dark may cause 
some injury to the eyes, but in addition there 
are behavioral defects that are gradually re- 
moved by practice, such as the inability to 
converge the eyes upon an object. These re- 
sults led to more careful study of normal 
chimpanzee infants, and it was found that 
their visual development was rather slow, 
with blinking in response to moving objects 
in the visual field not appearing until the age 
of two months. The animals raised in the 
dark took about two weeks to acquire the 
response after they had been brought into 
the light. Thus fully adequate use of vision 
in the chimpanzee depends both upon in- 
ternal growth factors continuing after birth 
and upon practice in the use of vision 
(Riesen, 1950). 

In another experiment, dogs reared in 
confined quarters so that they did not have 
the opportunity to explore the environment 
were perfectly healthy, but in some respects 
appeared stupid (Melzack and Scott, 1957). 
For one thing, they appeared quite insensi- 
tive to pain. They did not respond to a pin- 
prick or to having their tails stepped on. 
They would investigate a lighted match by 
putting a nose into the flame; this would be 
repeated time after time, without any of the 
avoidance reaction expected from a normal 
dog. Whatever the felt experience may have 
been to the dog, certainly the pain stimulus 
did not evoke the compelling responses 
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found in the normal dog. Similar results 
were found for an infant chimpanzee raised 
with its arms and legs bandaged in cylinders 
that prevented normal exploration with the 
hands and feet (Nissen, Chow, and Semmes, 
1951). 

A curious effect of early experience upon 
emotional responsiveness has been reported, 
based on experiments with white rats. The 
experimenter subjected one group of young 
rats to mild electric shocks, expecting to 


produce some abnormalities in behavior later 
on. As controls he had two other groups of 
young rats, one handled as the shocked rats 
were, but without shocks, the other merely 
left in the nest and not handled at all. The 


result of the experiment was unexpected: 
the shocked rats after they grew up were 
not distinguishable from those handled but 


not shocked; it was the nonhandled rats 
that showed the abnormalities! They were 
particularly timid when placed in a new 
environment, crouching in the corner rather 


than exploring the open cage as normal 
rats do. Other lines of evidence showed 
that the handled rats developed 
rapidly in many respects, opening their 
eyes sooner, gaining weight more rapidly. 
Later, under stress, the handled animals 
were found to have a more rapid response 
from the adrenal glands than the non- 
handled ones. Thus the handling produced 
profound changes in development, reflected 
in changes of the regulatory systems within 
the body as well as in overt behavior (Le- 
vine, 1958). 

These experiments, taken together, sug- 
gest that early experiences are very impor- 
tant to higher animals in providing the back- 
ground for coping with the environment 
when they are older. The implications for 
child-rearing practices are not firm, but they 
suggest that the early fondling (or neglect) 
of the infant may have important conse- 
quences. In the spirit of comparative psy- 
chology, they at least tell us some of the 
things to look for when we study infants. 


more 


Maturation of the Human 
Individual 


As we have seen, the orderly development 
of the organism begins long before birth. 
The regulation of fetal development lies 
within the organism’s own tissues, although 
normal development requires the continuing 
protection and sustenance provided by the 
mother’s body. Evidence that the timing of 
development is internally regulated can be 
found in prematurely born infants who, kept 
alive in an incubator that simulates the in- 
trauterine environment, develop at much the 
same rate as infants remaining in the uterus 
full term. 

fhe regularity of development before 
birth provides a clear picture of what is 
meant by maturation, for growth goes on in 
regular and predictable ways, as earlier in- 
dicated (p. 64). 

Postnatal maturation is regulated much 
like growth before birth. That is, many kinds 
of behavior follow orderly sequences little 
changed by environmental influences, pro- 
vided only that the environment is suffi- 
ciently favorable to support the necessary 
growth. Such sequences are found in stand- 
ing, walking, using hands and fingers, and 
talking. For example, every infant goes 
through such regular sequences of crawling 
and creeping before he walks upright that a 
uniform growth pattern is evidently re- 
sponsible for the behavior. 

Maturation of structure continues into 
adult life. Some of the growth changes at 
adolescence are internally regulated in a 
sequence not unlike the regulation of fetal 
development. To the extent that adolescent 
behavior corresponds to bodily changes, 
maturational principles apply. The changes 
associated with aging also go on at their 
own rates. While maturation is thus a life- 
long process, its nature is most readily un- 
derstood through observing infants and young 
children, in whom behavioral changes de- 
pendent upon growth are rapid and apparent. 


Orderly behavior patterns 


In the process of learning to walk, the in- 
fant goes through the movement stages illus- 
trated in Figure 3-4. Again, this regularity 
of sequence suggests that a growth process 
determines the order of behavior. The alter- 
native conclusion would be that all parents 
go through a uniform training ritual which 
leads to this uniformity of performance from 
child to child. We know, of course, that all 
parents do nothing of the sort. Not all chil- 
dren go through the sequence at the same 
rate; in general, the order in which they go 
from one stage to the next is more alike 
from infant to infant than the age at which 
they reach each stage. An idea of the range 
of variation from child to child is given in 
Figure 3-5, showing the age zones within 
which 95 per cent of a group of infants 
reached a stated level of performance. Some 
of the zones spread over four or five months, 
indicating that some infants are four or five 
months ahead of others in reaching the stage 
of standing alone or walking alone. 

A study made by two psychologists, man 
and wife, shows clearly how the rate of 
growth influences the development of be- 
havior. The psychologists “adopted” a chim- 
panzee infant. At the time, their son Donald 
was nine and one-half months old; the 
adopted chimpanzee daughter, Gua, was 
seven months old. Gua and Donald were 
fed, dressed, spoken to, punished, and ca- 
ressed alike. Gua was far superior to Donald 
in her rate of development of skipping, 
obeying commands, opening of doors, eat- 
ing with a spoon, drinking from a glass. 
She revealed a more rapid rate of matura- 
tion than Donald did. However, at the end 
of the nine months of the experiment, Don- 
ald, with a slower rate but a higher even- 
tual level of maturation, had caught up with 
Gua and was superior to her in every re- 
spect except in muscular strength (Kellogg 
and Kellogg, 1933). 

Another psychologist couple considerably 
later did all they could to produce human 
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Muscular activity of babies 

at the rolling stage 

This six-month-old baby discovers for itself movements that 


prepare it for further development and lead to its ability 
to walk later on. 


responses in a chimpanzee (Hayes, 1951). 
They even succeeded in obtaining a few 
simple speech sounds, but the differences 
between a young chimpanzee and a human 
child were nevertheless clearly evident. By 
one year of age the chimpanzee falls well 
behind the normal performances of a hu- 
man infant. 

The sequences of normal behavior lead 
to the conviction that growth lies beneath 
the development of behavior, and further 
evidence of the influence of maturation 
comes from experiments in which the en- 
vironment is either restricted or enriched. 
If environmental variations produce little 
change in the rate of change of behavior, 
then it becomes clearer that the process is 
determined by growth within rather than 
by influence from without. 

Observations of the effects of restricted 
movements have been made on human in- 
fants. Hopi Indians, for example, have tra- 
ditionally kept their infants bound to a 
board carried on the mother’s back. Some 
Hopi mothers continue to follow the custom, 
while, through contact with white American 
culture, others do not. Although the cradle- 
board markedly restricts movements of the 
infant’s arms and legs during the early 
months, children raised on it began (on the 
average) to walk at the same age as those 
who were never bound on it (Dennis and 
Dennis, 1940). 
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A similar study, made with fraternal 
twins (twins developed from separate eggs)» 
provided similar results. A pair of fraternal 
twin girls were kept in their cribs from the 
age of one month until the age of nine 
months. They were given no training of any 
kind and only a minimum of handling. They 
spent most of the time lying on their backs, 
their hands and feet under the bedclothes. 
Despite this marked restriction of activity, 
they developed normally in such behavior 
as putting their hands to their mouths, grasp- 
ing objects, playing with their hands, and 
sitting up when propped. They did, how- 
ever, fall slightly behind the norms for other 
children in the age at which they were able 
to walk holding onto furniture and that at 
which they were able to stand alone. There 
was no report of any permanent effect upon 
the ability to walk or upon other muscular 
skills (Dennis, 1935). Maturation thus ap- 
pears to be an important influence, but too 
severe restrictions may cause some delay 
in development. 


Maturation and training 


The practical (and theoretical) impor- 
tance of recognizing the influence of matu- 
ration lies in the relation of maturation to 
the results of training at different ages. Most 
behavior is developed by both maturation 
and learning. Language provides a useful 
illustration. The child learns to talk only 
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when he has grown old enough to learn 
(maturation), but the language he learns 
to talk is the one he hears (learning). 
From many experiments like those just 
cited psychologists have drawn a number 
of generalizations about the relationship of 
maturation to proficiency through training. 


1. Skills that build upon developing be- 
havior patterns are most easily learned. In 


3-5 
Babies develop at differing rates 


almost all languages there are words for 
mother and father with sound patterns simi- 
lar to pa-pa and ma-ma. The words which 
the infant usually acquires first are words 
like these which fit in most readily with his 
natural babbling. He can be taught words 
like ma-ma, pa-pa, da-da, ba-ba, bye-bye, 
because these words are like the sounds that 
he makes spontaneously. 

2. The rate of development remains uni- 


Age in months 


Although development is orderly, some infants reach each stage ahead of others. The bars show the zones of 


age within which 95 
Aldrich and Norval, 1946) 


per cent of infants in a well-baby clinic achieved the stated performances. (After 
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form within wide ranges of stimulation. 
The maturation of performance often re- 
quires environmental support, since growth 
alone is not enough to account for the re- 
sulting behavior. But maturation may still be 
fundamental in accounting for the rate of 
development. A study of stair climbing by 
a pair of twins bears this out. 

Twins T and C were identical twins, that 
is, twins developed from a single egg and 
with identical heredity. Because of their 
common heredity and similarity in develop- 
ment, they made an ideal pair for purposes 
of study. At the age of 46 weeks, the two 
twins showed no discernible difference in 
their behavior when placed at the bottom 
of a small staircase consisting of four treads 
and a platform that formed the fifth tread. 
As an initial test, the experimenter placed 
each twin before the staircase, while holding 
both hands. Each twin stepped forward and 
lifted one foot, but neither was able to place 
a foot or knee on the first tread. 

Twin T was then given a daily 10-minute 
practice period in stair climbing, while twin 
C (the “control” twin) was given no prac- 
tice on stairs. At the end of six weeks, T 
could climb the steps in a little over 25 sec- 
onds, while C had not progressed further 
than putting the left knee on the first tread. 
Now T’s training was discontinued, and a 
week later C began a two-week period of 
training. In these two weeks she caught up 
with and surpassed T’s performance at the 
end of six weeks of training. Twin C had 
the advantage because she was older when 
she began her practice. One week later, 
when both T and C were 56 weeks old, 
their performances on the experimental 
stairs were essentially alike. Twin T took 
13.8 seconds to climb the stairs; twin C 
took 13.9 seconds. The time measurements 
were made from motion-picture records. It 
did not matter at the end that one twin had 
had three times the specific training of the 
other (Gesell and Thompson, 1941). 

Within very wide limits of encourage- 
ment and exercise (i.e., environment), the 


72 | 
OOOO —————————— 


child learns to walk and talk only when old 
enough and continues to improve at his own 
rate (i.e., maturation). 

3. The more mature the organism, the 
less training is needed to reach a given level 
of proficiency. Many experiments point to 
the faster gains of older children over 
younger, with the same amount of directed 
practice. Maturation thus produces a certain 
readiness for specific kinds of learning. The 
generalization applies only within the period 
of growth; after adult status is achieved, 
a decline in learning rate may set in. 

An experiment on typing was conducted 
in the first five grades of a school. After one 
year of practice, children in the second 
grade were typing at an average rate of 
less than five words per minute, while those 
in the fifth grade were typing at an average 
rate of ten words per minute. In each grade 
the average gain with one year’s practice 
was greater than in any lower grade. 

The experiment went on for two years. 
It was then found that children who had had 
two years of typing experience were typing 
no faster than children in the same grade 
who had but one year of experience (Wood 
and Freeman, 1932). 

The results of this experiment show that 
the final rate of typing depends more upon 
the level of maturation than upon the 
amount of typing experience, thus conform- 
ing to the stated principle that the more ma- 
ture organism learns more readily. 

4. Training given before maturational 
readiness may bring either no improvement 
or only temporary improvement. In an ex- 
periment on training in bladder control, con- 
ducted with two pairs of twins, an effort to 
train one member of each pair was begun 
shortly after birth, while no effort was made 
to train the other member of each pair. 
Training was ineffective until the infants 
were old enough; at that time the other two 
babies, previously untrained, learned very 
promptly. Although the two pairs of twins 
differed by some months in the time at 
which control was achieved, the trained and 


untrained member of each pair acquired 
control at the same time (McGraw, 1940). 
The necessary understanding awaited matu- 
rational readiness, and premature training 
was wasted. Any gains made under prema- 
ture training are short-lived. 

The temporary nature of improvements 
made beyond the natural maturational level 
is shown in some additional experiments 
done with the pair of identical twins who 
participated in the stair-climbing experi- 
ment. 

When twins T and C were four years old, 
they participated in a number of experi- 
ments in which one was trained while the 
other received no training. The experiments 
included learning to cut with scissors, re- 
citing digits, learning a ring-toss game, and 
maintaining balance while walking on boards 
of various widths. The experiments were 
so arranged that after a pretest of both 
twins only one was trained. Then there was 
a retest of both twins, followed by a period 
in which the second twin was trained. After 


Tests O 


Period of intensive training => 
Period of no training == 


discontinuance of training, both twins were 
retested three additional times at approxi- 
mately 10-week intervals. 

The typical result was that both twins 
profited by training, but that the one trained 
second gained more than the one trained 
first. After training was discontinued, there 
was loss in skill in both twins, as the per- 
formance dropped back to the level typical 
for children of their maturational develop- 
ment. One of the tasks, digit memory, called 
for repeating numbers of several digits, 
spoken slowly by the experimenter. Results 
for digit memory are plotted in Figure 3-6 
(J. R. Hilgard, 1933). 

There was thus no evidence of permanent 
gain from training which had taken place 
too near the ceiling of ability for these twins. 

5. Premature training, if frustrating, may 
do more harm than good. Although lack 
of training delays development, the lack ap- 
pears to do no harm, for the retardation 
is overcome when practice begins. What is 
the effect of overstimulation, that is, pre- 
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mature training, before maturational readi- 
ness? May it also retard development? 

The child who has been exposed too 
early to an activity for which he is not ready 
may lose his natural enthusiasm for the ac- 
tivity when he reaches the stage of develop- 
ment appropriate for it. This loss was noted 
in an experiment in which there was a daily 
effort to teach a one-year-old to ride a tri- 
cycle. The experimenter observed, after the 
experiment was over, that the child’s seven 
months of futile effort to ride the tricycle 
curtailed the interest that he would have 
shown later had the training been delayed 
(McGraw, 1943). 

Experiments concerned with methods of 
drilling in arithmetic suggest that pressure 
for speed before the child is ready may ac- 
tually interfere with learning. Children who 
were able to master arithmetic in the first 
grade when taught without pressure for 
speed did less well on a test, after two years 
of speed drill, than they had in the first 
grade (Myers, 1928). Readiness is a com- 
plex phenomenon, as this experiment indi- 
cates. 


These five generalizations suggest a need 
to understand maturation if one is to under- 
stand the relationship between growth and 
learning. Educational psychologists, im- 
pressed by the possible importance of mat- 
uration, have proposed the pacing of tasks 
with which the child is confronted. Pacing 
means presenting activities at a rate com- 
mensurate with the development of the in- 
dividual child. Experiments in pacing, which 
involve letting the child select his own read- 
ing and arithmetic materials, have been tried 
with promising results (Olson, 1949). Chil- 
dren who are ready read many more books 
and solve many more arithmetic problems 
than those less ready; their progress in 
reading and arithmetic is probably due more 
to maturation than to specific practice in 
arithmetic and reading. That is, exposure 
to books is not the sole condition for read- 
ing, and forcing an immature child to at- 


tempt to read a large number of books will 
not produce a good reader. There is, of 
course, no magic in maturation, and pacing 
is not a substitute for teaching. Readiness 
for reading and for arithmetic is not solely 
a matter of maturation; motivation and pre- 
vious training are important. The principle 
of pacing merely warns against wasteful 
methods of teaching, in which more is ex- 
pected of the child than he is ready to do. 


CRITICAL DISCUSSION 


It is extremely difficult to unravel the rela- 
tive importance of maturation and training in 
most human performances. For one thing, it is 
almost impossible to distinguish between cer- 
tain behavioral changes due to underlying 
growth processes and those due to nonspecific 
practice. For example, an older child requires 
less practice than a younger one in cutting a 
straight line with scissors, even though both 
have had no experience with scissors. Does 
this mean that the ability underlying cutting 
with scissors has matured? The possibility ex 
ists that other kinds of practice in eye-hand 
coordination, rather than underlying growth, 
may be the determinant for learning the skill 
(J. R. Hilgard, 1933). The experiments on 
restricted environment cited earlier show how 
stimulation is needed for vision and pain sensi- 
tivity. Whether stimulation merely helps mat- 
uration or provides training is hard to ascer- 
tain. 

More recent experiments show that in mon- 
keys inadequate experience with other monkeys 
in early life makes mating almost impossible 
when they become adult; females, eventually 
impregnated, make very poor mothers (Har- 
low, 1961). Because young monkeys cannot 
mate, some of their practice must qualify as 
nonspecific, yet necessary for normal develop- 
ment. 


Socialization in Early Infancy 


We turn now from maturation, the regula- 
tion of development by factors internal to 


the organism, to socialization, the controls 
external to the infant and characteristic of 
the culture in which he is born. Different 
peoples use different child-care practices, 
and even within our own country the many 
social groups raise their children in various 
ways. We wish to discover, if we can, how 
these practices mold the child’s personality 
and how they prepare him for life in the 
society of other people. Cultural influences 
begin at birth; from the first day of life we 
begin to civilize the child. 


Psychological accompaniments of feeding 


What goals does the civilized mother have 
in mind when she begins to feed her baby? 
She wishes to do two things: (1) to nourish 
him, and (2) to train him to eat properly. 
Good nourishment is primarily a matter of 
physiology, although cultural standards may 
enter—some cultures insist on fat babies, 
while others prefer them sturdy. “Proper” 
eating, then, depends upon practices within 
the culture. For example, in American mid- 

le-class culture, the mother looks forward 
to raising a three-meal-a-day child who will 
eat noiselessly and without spilling, who 
will consume everything on his plate, and 
who will use knife, fork, and spoon cor- 
rectly. The expectations of the mother may 
cause a great many difficulties both for her 
and for the child before these ends are ac- 
complished. 

The infant-feeding practices of the last 
few decades in America give us an instruc- 
tive example of the way in which cultural 
expectations determine what we ask of the 
infant. Between 1920 and 1940, nearly all 
pediatricians (physicians specializing in 
child care) recommended for the newborn 
child a regular feeding schedule which had 
the goal of a three-meal-a-day child dis- 
tantly in view. The infant wards in most 
hospitals adopted the four-hour schedule: 
6 A.M., 10 A.M., 2 P.M., 6 P.M., 10 P.M., 
and 2 A.M. Parents wished their child to 
learn to eat at mealtimes normal to the 
usual routine of adult life (and to disturb 


that routine as little as possible!), and so 
they tried to eliminate the 2 a.m. feeding 
as soon as they could. The four-hour feed- 
ing schedule thus represented a compromise 
between the needs of the child and parental 
desires in our middle-class culture. Of 
course, culture cannot jeopardize the in- 
fant’s survival by demanding of him what 
he cannot do, and the four-hour schedule 
would not have become standard if practice 
had not proved it safe. However, not all 
babies conformed well to this schedule, 
and in the attempt to hold to it many par- 
ents found it necessary to tolerate an in- 
ordinate amount of crying before feeding 
their infants. 

In the early 1940's the pendulum began 
to swing away from a fixed feeding schedule 
to a “self-demand schedule.” According to 
this practice, whenever the infant cried the 
nurse picked him up, patted him to expel 
air, changed his diaper, and replaced him in 
his crib. If he did not stop crying, the nurse 
fed him. In one experiment using this 
method the only restriction imposed was 
that the feedings could not occur at inter- 
vals of less than one hour (D. P. Marquis, 
1941). The natural feeding rhythm, as 
judged from this study, appears to be some- 
what variable, usually three hours or more 
between feedings, but seldom as long as 
four hours within the first week after birth. 
Even during these first days the length of 
time between feedings at night was longer 
(3.6 hours) than during the day (2.9 
hours). The preferred schedule is subject 
to fluctuation as the infant grows older. 

The enthusiastic adoption of the self-de- 
mand schedule perhaps went too far, and 
there is now a tendency to return to a 
schedule without being a slave to it. That 
is, a schedule adapted to the infant achieves 
the advantages of both regularity and re- 
spect for the individuality of the infant. 

While the effort to make the child a 
three-meal-a-day individual who eats prop- 
erly is one of the ways in which the infant 


3 Infancy and Childhood 


75 


3-7 
Breast-feeding and increased 
vigor of sucking 

13 

12 


u s Breast 


Ss 


Duration of sucking in seconds 


0 1 2 3 4 5 6 7 B 9 10 
Days after birth 


Sucking on a finger guard shows an increase following 
breast-feeding, but no corresponding increase with cup- 
and bottle-feeding. Twenty infants in each group. (After 
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is civilized in our culture, eating habits have 
other consequences for development. For 
example, an infant who is troubled about 
eating may develop forms of insecurity that 
will trouble him later in other ways, while 
one who has reassuring eating experiences 
may become a more secure person. 

It has been conjectured that in order to 
have satisfying feeding experiences an infant 
needs to suck; that is, an infant can be emo- 
tionally “starved” from too little sucking 
just as he can be nutritionally starved from 
too little food. Those who receive their food 
supply too rapidly and easily through large 
holes in the bottles’ nipples are said to make 
up for the lack of sucking during eating by 
sucking their hands or bedclothes or other 
objects accessible to their lips. According 
to one study, from the first week until the 
fourth month of life infants seem to require 
two hours of sucking per day, either during 


the eating period or at other times (Ribble, 
1943). 

Another possibility exists, however—that 
the need to suck is derived from the experi- 
ence of sucking. Infants fed from a cup from 
birth show much less evidence of a need to 


suck than those who are breast-fed from 
birth (Davis, Sears, Miller, and Brodbeck, 
1948). The increased vigor of sucking by 


those breast-fed over those fed from a bottle 
or a cup is shown in Figure 3-7. A later 
study has shown that infants whose sucking 
was much encouraged showed resistance to 
weaning. When they were four or five years 
old, if given a choice between a suckable 
food (lollipop) and a nonsuckable one (a 
piece of chocolate), they more often chose 
the lollipop (Bernstein, 1955). 

The emotional consequences of weaning, 
like those of bottle-feeding, are harsh only if 
weaning is harshly handled. If the child 
suddenly loses the comfort of his mother’s 
caresses, if he ends the mealtime hungry 
because of his dislike for new food or his 
lack of skill with new eating instruments, he 
will be physically unsatisfied and emotion- 
ally disturbed. The result may well be feel- 
ings of insecurity which will have later psy- 
chological consequences. 


Affection toward and dependency 
upon the mother 


It has been indicated that the psychologi- 
cal accompaniments of feeding may be as 
important as nourishment in making for a 
comfortable infant. It is quite possible that 
these accompaniments are independently 
satisfying, that is, *hat there is a reassurance 
in the bodily contact between the infant and 
the mother that has nothing particularly to 
do with the fact that the mother is the 
source of food. This suggestion is borne out 
very strongly by certain experiments with 
animals. 

Some species of animals, such as young 
ducklings, feed themselves from birth, yet 
they follow their mothers around closely 
and spend a great deal of their time in con- 


A monkey's response to an artificial mother 


Gordon Coster from Scientific American 


Left: Although fed via the wire “mother,” the infant spends more time with the terry-cloth mother, Right: 
The inert “mother” is a safe base from which to explore the world. Experiments of Harlow (1958); Harlow 


and Zimmerman (1959). 


tact with the mother, (This is a consequence 
of imprinting, covered on p. 66.) The point 
here is that the comfort from dependency on 
the mother cannot come from the mother’s 
role in feeding. 

More dramatic are some experiments 
with young monkeys reared in isolation 
from their true mothers, but permitted to 
feed from and cling to artificial mothers 
(Harlow and Zimmerman, 1959). Two 
“laboratory mothers” were provided with 
arrangements permitting the young mon- 
keys to obtain milk by sucking. Both 
“mothers” were immobile and, although 
they had torsos, heads, and faces, they did 
not much resemble monkey mothers (see 
Figure 3-8). One of the laboratory mothers 
was constructed of wire, so that, while the 
young monkey could cling to it, it could 
scarcely be described as “cuddly.” The 
other, covered with terry cloth (of Turkish 
towel type) over sponge rubber, was more 
“cuddly” than the wire model. 


The experiment consisted in seeing 
whether, if one “mother” was always the 
source of food, that mother would be the 
one to which the young monkey would 
cling. The -results were dramatic: no mat- 
ter which mother was the source of food, 
the infant monkey spent his time clinging 
to the terry-cloth “cuddly” mother. This 
purely passive but soft-contact mother 
served as a source of security for the mon- 
key. For example, when the infant monkey 
was placed in a strange environment in 
which he showed great signs of fear, the 
fear was allayed if the infant could make 
contact with the cloth mother. While hold- 
ing to her with one hand he was willing to ex- 
plore objects that were otherwise too terri- 
fying to approach (Figure 3-8). 

These results suggest that through evolu- 
tionary processes the helpless young have 
1 The findings are not negated by the fact that the 


terry-cloth mother was also in some ways in- 
adequate (p. 74). 
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developed need for contact with adults, 
this need showing itself in human infants in 
pleasurable responses to being carried, 
held, fondled, or being close to a mother 
or mother substitute (Bowlby, 1958). 


Cleanliness training 


Training for cleanliness, like that for 
feeding, has first of all a hygienic purpose. 
By teaching the infant to keep his diapers 
dry and clean, the mother protects him from 
skin irritation, produced by waste products 
from his body, and from the dangers of in- 
fection. In addition, the training leads to 
conduct which in our culture is considered 
proper and admirable. A mother in our cul- 
ture is proud when her baby achieves the 
ability to stay dry and unsoiled and when 
he confines elimination to the places pro- 
vided for it. 

It may be that the child experiences 
primitive emotional satisfactions from the 
relief of tension in the bladder or the bowels, 
corresponding to the satisfactions he gets 
from the relief of hunger tension when he 
eats. He may experience annoyance and 
conflict if there is excessive pressure to 
make him conform to adult demands. Con- 
trol comes slowly, and, as we saw earlier 
(p. 72), experiments show that efforts to 
train yield little success if they are begun 
too soon. Instead of learning to control his 
bladder and bowels, the child is perhaps 
dimly aware of not coming up to expecta- 
tions, and the parent, too, has a sense of 
disappointment and of failure which may be 
communicated to the child. Generally a 
child is not ready for control until he can 
take the initiative in indicating his desires by 
means of word or gesture. 

Closely related to remaining dry and un- 
soiled are the proprieties we know as mod- 
esty. (Modesty has sexual connotations as 
well, but in the beginning the distinctions 
between toilet functions and sexual functions 
are either not made or are unclear.) The 
toilet functions are private; they go on be- 
hind closed doors and are not talked about 
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to strangers. Similarly, the parts of the body 
involved in these performances are private, 
not to be exposed to view, not to be 
played with. It is in connection with these 
parts of the body that the child becomes 
sensitive to taboos. 

Highly conventionalized ways of acting 
are so familiar by the time we become 
adults that they appear to be “natural.” But 
the child often is unable to meet the stand- 
ards expected of him because these “natu- 
ral” ways are in part artificial—and some- 
times contradictory. After he begins to 
learn about modesty and privacy at home, 
he may go to a nursery school where the 
bathroom doors remain open. He is usu- 
ally told not to undress before other peo- 
ple, yet he is expected to let the new maid 
give him a bath or to strip for examination 
by a nurse or physician. If he undresses be- 
fore the doctor, he is a good boy; if he un- 
dresses in the front yard, he is a bad boy. 
If he goes to the bathroom “‘all by himself,” 
he is praised and told that he is really a big 
boy now; but if he urinates against a tree 
in pleased imitation of a dog, he is scolded, 
perhaps spanked. Modesty, as our society 
interprets the word, is not at all “natural,” 
and long and patient training is needed be- 
fore it can seem so to a child. Those dis- 
criminations between what is permitted 
(and where) and what is not permitted are 
hard for a child to understand. 


Aftereffects of Infantile Insecurity 


The accepted methods of infant feeding and 
cleanliness training are designed to maxi- 
mize the child’s sense of comfort, well-be- 
ing, and security, and to minimize his feel- 
ings of annoyance and anxiety. Conversely, 
harsh training methods can sometimes pro- 
duce feelings of anxiety and insecurity 
which may have an adverse effect on the 
later personality of the child. But harsh 
treatment by parents may be no more 
damaging than an attitude of rejection. Not 


all children are wanted, and, quite unknow- 
ingly, one parent or both parents may emo- 
tionally reject an unwanted child. They may 
provide conscientious physical care for the 
child, but they cannot successfully pretend 
the warmth and tenderness of true parental 
love. On the other hand, when the infant 
cries at night and a parent comes to com- 
fort him, the very handling and fondling 
communicate something to the infant. The 
parents’ attitude toward the child is more 
important than specific training methods. 


Early consequences of insecurity in infancy 


There is evidence that lack of mothering 
sometimes actually weakens a baby phy- 
sically and retards his behavioral develop- 
ment. Though he eats, he does not gain 
weight; he seems dull and sluggish. This 
condition is known as infant debility. For 
it some hospitals prescribe increased han- 
dling and mothering, often with beneficial 
results. 

Beyond infancy, when parents treat a 
child without affection, he may show signs 
of retardation. The following case illustrates 
this fact; here the supplying of affection 
proved to be restorative. 

George was brought by his mother to the 
child guidance clinic in a Midwestern city 
at the age of two and one-half years be- 
cause he could not talk, could not compre- 
hend simple commands, paid no attention 
to people, and had developed no habits of 
bladder and bowel control. His only speech 
was “ga-ga” to denote pleasure. His mother 
thought he was hopelessly retarded in intel- 
ligence and probably ought to be placed in 
an institution for backward children. 

George had been unexpected and un- 
wanted. The family routine had been built 
around a plan which provided for no more 
children, and George’s coming interfered 
with his mother’s career. After his birth she 
continued her work on a part-time basis. 
He was bottle-fed because the thought of 
nursing him was repulsive to her. She took 
care of him dutifully, with part-time help, 


and yet resented his interference with her 
freedom. She thought George was receiving 
adequate care and did not realize until later 
how much her social and professional in- 
terests took her away from him. 

When the psychologist at the clinic at- 
tempted to give George an intelligence test, 
she was impressed by his negative reac- 
tion to the slightest influence or suggestion. 
When she asked him to bring a chair, he 
turned it toward the wall. When forced to 
yield ever so little, he threw himself on 
the floor and scattered in all directions 
whatever objects were in reach. His neg- 
ativism and contrariness showed on the test 
items as well as in the general behavior. The 
psychologist felt that he had more under- 
standing of what was expected than his per- 
formances showed. She refused to accept 
the test scores as valid and reported that 
he might not be nearly as backward as his 
lack of development indicated. It was de- 
cided that remedial measures rather than 
commitment to an institution be tried. 

George’s grandmother, a warm-hearted 
person with a genuine interest in children, 
was asked to take over his care. She came 
to live in the house with George. After she 
had devoted herself exclusively to him for 
three months, he returned to the clinic for 
testing. 

An excerpt from the mother’s account 
shows the progress he had made: 

Toilet training occurred practically over- 
night about two weeks after grandmother 
took charge. He is now playing with other 
children and is friendly with strangers. 
He participates in ball games and delights 
in hide-and-seek. He can build high towers 
with blocks, throw rings over a post, scrib- 
ble with a pencil, lace his shoes, and under- 
stand directions. He uses words such as “hi,” 
“bye-bye” and “mama.” He shows affection 
not only to his grandmother, but to his 
brother, and sometimes to me.* 

Test results indicated that except on tests 
depending on speech, he was at a level of 
development normal for his age. 


2 Case courtesy of Josephine R. Hilgard. 
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What an infant will tolerate may depend 
upon what he has become accustomed to. 
This was shown by a study of the rearing of 
Albanian children, who during their first 
year were bound securely to a wooden 
cradle which was customarily placed in the 
darkest corner of the room. A cloth was 
often thrown over their heads to exclude the 
light. Despite some early muscular incoordi- 
nation, they recovered, and on standardized 
tests scored as well as Viennese children 
(Danzinger and Frankl, 1934). Perhaps the 
main point is that these Albanian infants 
never knew any other kind of handling so 
that, in a psychological sense, they were not 
actually insecure. Having been “mothered” 
very little, they did not miss mothering. 

The importance of familiarity with han- 
dling is shown in other studies in cradling 
practices. Navaho and Hopi Indian babies, 
once accustomed to their cradle-boards, 
have been known to cry when they were re- 
moved from them. On the other hand, a 
Hopi infant’s mother gave up an attempt to 
cradle a daughter who had been raised in 
freedom for the first five months, so strenu- 
ous. were the struggles of the child (Dennis, 
1940). It is obvious, then, that what is 
thwarting to one child may not be thwart- 
ing to another; the reaction of the child de- 
pends upon what he has previously experi- 
enced, 


Effects of separation from the mother 


During the air raids of World War II in 
England, many young children became 
separated from their parents, and a series 
of studies were made as to the consequences 
of such separation. Children whose parents 
were alive and available were often sent to 
residential nurseries because of the condi- 
tions under which the parents were forced 
to live—for example, spending their nights 
crowded in an underground shelter. 

The case of Patrick, a boy of three years 
and two months, is illustrative (Freud and 
Burlingham, 1943). He was first evacuated 
to a country home but “fretted” so much 
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that he was returned, and —after hospital- 
ization for measles—came to live at the 
Hampstead Nursery, a residential center for 
children. He gradually developed a kind of 
ritual in which he would nod his head com- 
pulsively and repeat over and over again: 
“My mother will put on my overcoat and 
take me home again.” Every effort to reach 
him with understanding words, affection, 
and sympathy failed; a visit from his father 
did not help. Only having his mother come 
and stay in the house helped; he clung to 
her much as the baby monkeys clung to 
the terry-cloth mother. An interesting fea- 
ture of the case was that after this restora- 
tion he came gradually to accept his 
mother’s absence, although the transition re- 
quired three or four weeks. The authors of 
this account believe that the suddenness of 
the separation was often the cause of the 
most serious reactions by the children. 

Residential treatment in such nurseries, 
as contrasted with life in a single-family 
home, has varying effects upon the various 
aspects of development, Such adjustments 
as good eating habits and the development 
of muscular control seem to favor the resi- 
dential children, while those adjustments of 
more emotional significance, such as the 
social responsiveness to people (in the ages 
of five months to twelve months), cleanli- 
ness training, and acquiring language, place 
the residential child at a disadvantage 
(Freud and Burlingham, 1944). 


Remote effects of early insecurity 


The hypothesis that unfortunate early ex- 
periences adversely affect the child’s de- 
velopment is sometimes broadened to in- 
clude the idea that adult personality traits 
are not only determined by experiences in 
infancy but are actually predictable from 
them. Some psychologists believe that the 
emotional wounds of infancy never entirely 
heal and that, even though the intervening 
childhood years are entirely healthy and 
happy, during adolescence or adult life some 
strain may open those very early wounds 


again. The following case history illustrates 
the kind of experience on which this conjec- 
ture is based. 

Lillian Page was adopted at the age of 
three after a harrowing experience follow- 
ing the death of her parents. She was so ter- 
rified at first that she hid under her bed, 
and to feed her it was necessary to place 
the food on the floor beside her bed and 
leave the room. 

Patient handling by her foster parents 
overcame her terror, and she developed into 
a normal, outgoing girl. In a private board- 
ing school she did well in her studies, and 
in a summer camp she won prizes for swim- 
ming and diving. 

Suddenly, upon entering high school, she 
became seriously disturbed. The girls 
thought her queer; her teachers reported 
her inattentive, uncooperative, and failing 
in her work. The change was inexplicable 
until the school psychologist, reviewing the 
circumstances under which she was entering 
high school, found that for the first time 
she was being placed in direct social and 
scholastic competition with an older sister, 
Sarah, who was born into the home, not 
adopted as Lillian had been. Sarah had 
grown to resemble her mother and so be- 
came an increasing threat to the adopted 
sister. The insecurity of Lillian’s position 
in the family at this time was interpreted as 
re-arousing the insecurity of early child- 
hood, so that she now overreacted to the 
competition. 

While adolescents often need greater in- 
dependence, Lillian required instead emo- 
tional reassurance and support. These were 
given her by her understanding foster father, 
and the crisis passed successfully (Smithies, 
1933). 

This interpretation of Lillian’s case his- 
tory is not the only possible one. More evi- 
dence of an experimental nature is needed 
to test the hypothesis that early experiences 
have remote consequences. Some such evi- 
dence is provided by experiments with white 
rats, which have shown that irregular feed- 


ing in early life may affect adult hoarding 
of food, even though the rats have eaten 
regularly in the meantime. 

At the age of twenty-four days, shortly 
after weaning, seven young rats were put 
on a schedule of irregular and limited feed- 
ing for a period of eight days. Seven other 
rats from the same litters were treated as 
controls and were not deprived of food. 
Following the eight-day period, both groups 
were fed on a normal and adequate diet 
until adulthood. Tests of hoarding five 
months after the deprivation experience, 
when both groups were well fed, showed no 
differences between the groups. When, how- 
ever, both experimental and control animals 
were fed irregularly, so that they had oc- 
casional periods of extreme hunger, and 
then tested after food was plentiful, those 
deprived in infancy hoarded two and a half 
times as many food pellets as those not de- 
prived in infancy. The excessive hoarding 
by those deprived in infancy conforms to 
the hypothesis that some aftereffects of the 
infantile deprivation persisted and were re- 
activated at a time of stress in adult life 
(Hunt, 1941). 

Another experiment raised the question 
whether hoarding depended solely on dep- 
rivation or might depend also on frus- 
tration (a situation in which goal-directed 
activity is blocked or thwarted). A frus- 
trating situation was established by placing 
food behind a wire screen where hungry 
rats could see it but not reach it. Such 
thwarted rats, when tested shortly after the 
frustrating experience, hoarded nearly twice 
as many pellets as other deprived rats which 
had not known the frustrating experience 
of visible but inaccessible food (McCord, 
1941). Thus hoarding, while presumably 
due to a number of influences, seems to re- 
flect the influence of both deprivation and 
frustration (Morgan, 1947). 

Conjectures have been made that adult 
human attributes such as greediness and ac- 
quisitiveness may be the result of infantile 
frustrations. These conjectures receive some 
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support from observations of nonliterate peo- 
ples. The Arapesh of New Guinea and the 
Pitchentera of Central Australia are gen- 
erous and optimistic and do not hoard food, 
even though they live in lands where food 
is never ample and where there is occasional 
famine—in lands, that is, where hoarding 
would be justified. In these societies infants 
receive affectionate and indulgent handling. 
Other societies, for example the Normanby 
Islanders, are dominated by a tendency to 
hoard food, even though it is abundant. 
Among the Normanby Islanders, infants are 
treated harshly. The Mundugumor, of the 
same racial stock as the Arapesh, raise their 
infants with little affectionate handling, and 
the adults are arrogant, aggressive, im- 
patient, and quarrelsome (Mead, 1940; Ro- 
heim, 1943). 

Dramatic as such evidence is, there are 
many exceptions to the hypothesis that the 
adult culture can be predicted from the 
methods of infant handling. Though the 
Navaho Indians are indulged as infants, 
they grow up insecure (Leighton and Kluck- 
hohn, 1947). Negro children of St. Thomas 
in the Virgin Islands, also treated affec- 
tionately in infancy, grow up insecure and 
suspicious (Campbell, 1943). 

An anthropologist and a psychologist, 
Whiting and Child (1953), have made a 
related but somewhat different approach to 
the adult consequences of child-training 
practices. They conjecture that harsh train- 
ing in a specific area of socialization (feed- 
ing, toilet training, management of sex and 
aggression, or dependency, for example) 
may produce anxiety in that specific area, 
and they look for residues in adult behavior 
related to that specific area. For example, 
some cultures may be harsh with respect 
to eating but lenient with respect to toilet 
training, some may overstress making the 
child independent of adults, some may con- 
trol sex severely. Whiting and Child tested 
their theory by sorting out cultures accord- 
ing to their child-rearing practices and then 
comparing aspects of adult behavior in 
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those cultures. They were careful to secure 
independent ratings of child training and 
adult behavior. To find evidence they went 
to the cross-cultural files located at Yale 
University, where anthropological reports of 
researches on some 200 cultures are sum- 
marized in relation to a great many spe- 
cial topics. The following summary indi- 
cates how they made their comparisons. 

Nonliterate societies have many interpre- 
tations of illness: possession by evil spirits, 
punishment for violation of taboos, poison- 
ing by invisible darts from an enemy, food 
poisoning. The investigators classified cul- 
tures according to the interpretation that 
predominated in each culture. 

One such interpretation is that illness is 
caused by something passing through the 
mouth, such as poisoned food. Through 
symbolic extension of the importance of 
the mouth arises the related interpretation 
that illness is caused by verbal spells or 
incantations performed by other people. 
These two causes of illness (food poison- 
ing and verbal spells) are grouped together 
as “oral” interpretations. The investigators 
theorized that cultures suffering food anx- 
iety in infancy and early childhood would 
tend to use these oral interpretations of ill- 
ness. 

In the files they found data on 39 cul- 
tures which they could classify as producing 
high or low food anxiety in childhood. They 
could also determine for these cultures 
whether or not the adult interpretation of 
illness was oral. The results can be stated 
as follows: 

Of 20 cultures producing high food anx- 
iety in childhood, 17 (85 per cent) used 
oral interpretations of illness. 

Of 19 cultures with low food anxiety in 
childhood, only 6 (32 per cent) used oral 
interpretations of illness. 

Because the preponderance of cultures 
agrees with the predictions, the results sup- 
port the hypothesis, even though there are 
many exceptions. Whiting and Child found 
that they could also predict adult interpreta- 


tions of illness in cultures that were high in 
producing anxiety over being dependent on 
adults and anxiety over control of childhood 
aggression. For toilet training and sexual 
anxiety, however, the evidence did not es- 
tablish relationships between childhood 
rearing and adult belief. 

Although it seems justifiable to conclude 
that handling in infancy may affect both 
early childhood development and later per- 
sonality, we must make two reservations: 
(1) Experiences of insecurity, anxiety, and 
tension are more important than specific 
feeding or training methods. The latter 
should be judged according to their con- 
tribution to such experiences, since children 
can be satisfactorily raised by quite dis- 
similar methods. (2) Formative influences 
upon personality do not end in infancy but 
continue throughout life. Early experiences 
may have persistent aftereffects, but later 
experiences may be corrective (as in the 
case of George, p. 79) or may continue 
the frustration and thwarting. Thus in a 
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culture that shows both affectionate han- 
dling of infants and adult kindness, it does 
not follow that adult kindness is caused by 
the early affectionate handling. Later ex- 
periences are important, too, and it is quite 
likely that a sense of personal security is 
engendered through many experiences be- 
yond those of infancy. The older child also 
lives among loving adults. Similarly, in a 
culture in which harsh treatment of infants 
may influence adult aggressiveness and 
quarrelsomeness, it should be noted that the 
children grow to maturity among such 
adults. The controlling influences of the cul- 
ture do not cease in infancy. 


CRITICAL DISCUSSION 


The aftereffects of infantile insecurity do not 
yield results predictable from any simple 
theory. The somewhat conflicting evidence has 
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been reviewed by Orlansky (1949), Slotkin 
(1952), Stone (1954), and Yarrow (1961). 

Whiting (1954) has pointed out an impor- 
tant problem in method. He shows that it is 
possible to harmonize conflicting results ob- 
tained with a sample of Kansas City children 
and a sample of evidence from the cross-cul- 
tural files mentioned earlier. Both studies 
tested the hypothesis that early weaning 
would result in emotional disturbances later 
in childhood. The Kansas City study (Sears 
and Wise, 1950) showed that late weaning 
was associated with emotional disturbance, 
while the cross-cultural study (Whiting and 
Child, 1953) showed that early weaning was 
associated with emotional disturbance. When, 
however, Whiting plotted the results of both 
studies on a common graph (see Figure 3-9), 
it became clear that late weaning for the 
Kansas City sample was actually early wean- 
ing for the cross-cultural study. Where the 
two studies overlapped, results were consist- 
ent. The lesson is that we need to have a total 
range of influences before we can be confident 
in our interpretations. 


The Course of Social 
Development 


Development is a continuous process. 
Whether or not the earliest months of in- 
fancy are of unusual importance, we can- 
not neglect the socialization processes that 
continue throughout childhood and youth. 
Growth and development have many facets. 
We shall here consider only a few that are 
important for understanding how the child 
becomes a personality interacting with other 
persons in his social environment. 


Social smiling 


As a baby grows, his responses to other 
people show a gradual development. One of 
the first evidences of his social responsive- 
ness is his smile when he sees a face. At first 
it does not matter whether the face is that 
of a familiar person or of a stranger, or 
whether the face is smiling or threatening. 
Even a mask will evoke the smile. The 


young infant will smile as long as the face is 
directed toward him and bobs around in 
the manner of a solicitous adult. There is 
some distinction between a face pattern and 
other patterns, for the infant will cease to 
smile if the face (or mask) is turned in 
profile. This kind of smiling appears be- 
tween the ages of two and six months in 
children of unlike cultural and racial groups 
The trait appears to be one of the products 
of growth or maturation, relatively inde- 
pendent of training. Here biology prepares 
for social response (Figure 3-10). 

Smiling at a strange face ceases almost 
completely after the age of six months 
(Table 3-1). The child continues to smile, 


3-10 
Smiling 


Dr. René Spitz 


Up to the age of six months the baby may give a smiling 
response to anyone's face, even to a mask, provided it 
is presented full face and bobs about. The profile of the 
mask does not elicit smiling. 


Per cent 
smiling ata 
strange face 


Number of 


Age of children children 


0 to 20 days 
21 days to 2 months 

2 months to 6 months 
6 months to 12 months 


54 
144 
145 
147 


SOURCE: Spitz, 1946. 


but now only at the face of a familiar per- 
son. The distinction between familiar peo- 
ple and strangers is somehow recognized; 
social discrimination has begun. 


Language 


Learning to talk reveals another aspect 
of development that can be understood only 
in the light of the interplay of biological 
potentialities and the molding effect of cul- 
ture. Biological development (i.e., matura- 
tion) accounts for the ability to talk; the 
culture (i.e., the language heard) accounts 
for what the child actually says. 

The infant’s babbling is a kind of pho- 
netic play that only gradually becomes 
transformed into the speech sounds of the 
language he hears. While some responsive- 
ness to adult verbal intonation begins as 
early as six weeks, the child’s mastery of 
language comes slowly. A few words are 
spoken between one and two years, but the 
child’s language is usually very fragmentary 
before the age of two, when a rapid de- 
velopment begins. 

By the age of three most children have 
enough of the sounds of the language to give 

a very presentable version of it, though they 

usually still do not know many of the gram- 

matical forms. Between three and six these 
deficiencies are corrected and everywhere 


in the world and for all languages, the nor- 
mal child of six has acquired all the sounds 


and all the grammatical forms of his native 

language, though of course he does not have 

all the adult vocabulary.” 

Although words alone are a somewhat 
ambiguous index of language usage, word 
counts provide one way of studying the 
growth of language ability in the child. At 
first the child acquires new words slowly, 
but later his vocabulary increases at an 
astonishing rate. Figure 3-11 shows how 
the spoken vocabulary increases from birth 
to six years of age. The data in this figure 
are based on the records of words used in 
the child’s spontaneous speech. From three 
words at one year of age this spoken vo- 
cabulary increases to 2500 words at six, 

The child is able to understand the mean- 
ing of many words he does not use—words 
which he hears others use and words which 
he meets in his reading. One study suggests 
that the recognition vocabulary for children 
in the first grade may be nearly ten times 
as large as the spoken vocabulary. The in- 
crease in recognition vocabulary through 
grade school and high school is plotted in 
Figure 3-12. 

It is not enough for the child to know the 
meaning of words, to understand sentences, 
and to make himself understood. He must 
conform to what society expects of him; 
he must not only make himself understood, 
but he must speak properly. In many lan- 
guages, speaking properly means that he 
must learn to address those of a different 
status with different words or a different 
phraseology. The German child learns to 
say Sie (deferential form of the word mean- 
ing you) when addressing superiors and 
strangers, and to say du (familiar form of 
you) to those with whom he is intimate or 
to those of inferior status. The Japanese 
child has to learn several degrees of deferen- 
tial expression. 

The child born in an English-language 
culture escapes a good many difficulties, be- 
cause the language is relatively free of many 


3 Trager, 1957. 
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Within the first six years the child gradually learns to use 
over 2500 words. (After M. E. Smith, 1926) 


changes in word forms, such as are found 
in the declensions of the more inflected lan- 
guages. But he must learn to speak prop- 
erly, just as he has to learn to eat properly. 
He has problems of irregularities in gram- 
mar and of courtesy words such as “please” 
and “thank you,” which have little to do 
with literal meanings. Once he knows these 
expressions, he uses them when he wishes 
to conform, and he may refuse to use them 
when he wishes to defy. They become a 
way for him to exercise power, Then there 
are the forbidden words, some of which he 
may use in the privacy of the family, some 
of which he may not use at all—even 
though father or mother occasionally does 
in emotional moments. Thus the child 
learns about certain prohibitions, social 
taboos. While he is learning to talk prop- 
erly, he is also learning the ways of his cul- 
ture. 

Adherence to or deviation from the pro- 
prieties in language is one standard on which 
social class distinctions are based. The 


The total number of words recognized (basic plus deriva 
tive words) is much higher than the number of words that 
the child uses in speech. It reaches some 80,000 words by 
the twelfth grade. (After M. K, Smith, 1941) 


choice of words or of pronunciation is often 
a give-away as to one’s social position. The 
“cockney” speech of the lower-class Lon- 
doner is but an extreme example. In 
America certain grammatical errors are as- 
sociated with the uneducated (“them 
things”; “I come home” for “I came 
home”). Distinctions are also made on the 
basis of troublesome variations in usage, as 
between “I feel bad” and “I feel badly” 
(sometimes deliberately avoided by the 
more elegant “I do not feel well”). Those 
who have risen in social position and at- 
tempt to improve their language may reveal 
the lack of early training in good usage by 
such efforts at refinement as “between you 
and I.” Students of language call such oc- 
currences “hyperurbanisms”—an exagger- 
ated effort at upper-class urban speech. 
As the child learns the language, he 
learns much more than the words and 
grammar. He learns to control other peo- 
ple through words, he learns courtesy, he 
learns taboos, and he learns social distinc- 
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tions. He also acquires an instrument that 
permits him to think and reflect. 


Sex roles 


The child has to establish his place in 
the society of people about him, eventually 
to take his place as a man or a woman, 
Very important to him in finding his place 
are the members of his own family: mother, 
father, brothers, and sisters. 

Because parents are the dominant figures 
and the primary sources of both satisfac- 
tions and prohibitions, the child’s attitudes 
toward them are mixtures of wishes to 
please and wishes to protest. In our culture 
there is often between the ages of two and 
three a period characterized by defiant or 
negativistic behavior. It may be that with 
his new-found freedom of locomotion and 
with the increase of manipulative skills, the 
child asserts his individuality and tests his 
powers by his refusals to respond to par- 
ental requests. His favorite word becomes 
“No!” The negativistic stage is not an in- 
evitable one; it is not found in all children. 
It is common, however, and parents and 
nursery school teachers must be prepared 
for it. 

Although a kind of tug-of-war between 
children and parents goes on, with occa- 
sional negativism and defiance, the long- 
run influence of parents is that of models, 
or identification figures, for the children to 
copy. The role that the boy will eventually 
play in society is that of a man, and the 
man he knows best is his father. Similarly, 
the girl learns the woman’s role from her 
mother. Both mother and father, through 
their attitudes to each other, help the chil- 
dren of either sex to acquire an appropriate 
role. 

The play activities of boys and girls 
gradually diverge, especially after the age 
of five years. By that age they are aware 
that their roles in society are unlike ones, 
and they begin to try out in play the roles 
that they will act some day in fact. Some- 
times they would like to begin playing the 
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adult role immediately, for they are jealous 
of the advantages that 
them. 

Sex differences in behayior have many 
features much more subtle than the= girl’s 
interest in dolls and the bo; 
electric trains. Aggressive beha 
case in point. Healthy children are active, 
and active children on occasion become 
aggressive. In a moment of aggressiveness 
the child may strike an adult, may attack 
another child, may hurt a pet, or may de- 
stroy property. Parents differ in the severity 
with which they restrict aggressiveness in 
children, but in one way or another they 
have to teach restraint. A study of aggres- 
sive behavior in boys and girls of kinder- 
garten age (approximately age five) was 
followed seven years later by a study of 
their attitudes toward aggression. It was 
already clear at age five that boys were per- 
mitted (and even encouraged) to be more 
aggressive than girls; it was not surprising 
to find that these same children and their 
classmates at age twelve showed sex dif- 
ferences in approving antisocial aggression, 
the figures being for the 261 boys a mean 
(average) of 6.09 on a 9-point scale, for 
the 264 girls a mean of 4.75 on the same 
scale—a difference highly significant statis- 
tically. 

The boys and girls also differed in their 
anxiety over aggression at age twelve. It is 
not surprising, in view of the discourage- 
ment of aggression in girls, that they are 
more disturbed over aggressive behavior 
than boys are. On the same 9-point scale 
they averaged 6.11 in aggression anxiety 
as compared .with 4.82 for the boys, a dif- 
ference just as significant as the opposite 
difference in approval of antisocial aggres- 
sion. 

It seems clear that boys are permitted by 
age five to be more aggressive than girls, 
and that at twelve they approve more of 
aggressive behavior and are not as anxious 
about it as twelve-year-old girls are. But 
aggression anxiety at age twelve in girls and 
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in boys proved to be differently related to 
child-rearing practices prior to age five. 
For example, the higher a girl’s “conscience 
rating” at age five, the higher her aggres- 
sion anxiety at age twelve, while for boys 
the higher the conscience rating at age five, 
the lower the aggression anxiety at age 
twelve. This is somewhat paradoxical until 
other relationships are taken into account. 
Using an analysis that considered a number 
of relationships between the data at age five 
and those at age twelve, the author of this 
study concluded that aggression anxiety has 
a different history for boys than for girls, 
which fact accounts for such apparently 
paradoxical correlations as those just stated. 
He believes that for boys the results are 
consistent with a straightforward socializa- 
tion process in which the boy learns to 
conform to social standards, limiting his 
aggression to acceptable levels and not be- 
ing anxious about it. In the case of the girl, 
however, even minor acts of aggression are 
not “feminine,” so that if she is permitted 
to act like a boy, later on her anxiety over 
aggression mounts. Thus in a home that 
permits aggression at age five, the girl tends 
to develop enhanced aggression anxiety by 
age twelve, while the boy’s aggression anx- 
iety is reduced at age twelve (Sears, 
1961).* 

Aggression is not only encouraged by par- 
ents under some circumstances and discour- 
aged under others, but the techniques of 
aggressive behavior are taught by the adult 
models whom the child copies. In an ex- 
periment with nursery school children, a 
motion film showed an adult acting aggres- 
sively toward a large-sized clown made of 
inflated plastic material. When the children 
who had watched the film were permitted to 
4 Sex typing is here related to socialization rather 

than to biological sex differences. Both aspects 

are, of course, important. That a kind of “so- 
cialization” experience is important in the lower 
animals has been shown in the failure of isolated 
male monkeys to make satisfactory sexual con- 


tacts with receptive females when they matured 
(Mason, 1960), 


play alone with the clown afterwards, they 
copied the adult aggressive behavior in great 
detail (Bandura, Ross, and Ross, 1961). 
Some photographs of a boy and a girl imi- 
tating the adult are shown in Figure 3-13. 

Aggressive behavior is but one illustra- 
tion of the “role expectations” that differ 
for boys and for girls. Its complexities warn 
us that socialization is a process in which 
many strands are interwoven, and unravel- 
ing them poses many unsolved problems 
for research. 


Sibling rivalry 


In trying to maintain a favorable posi- 
tion in the eyes of his parents, the child 
often shows jealousy of brothers and sisters. 
The phrase sibling rivalry is used to de- 
scribe the competitive struggles between two 
brothers or two sisters or a brother and a 
sister (i.e., between siblings). 

Rivalry is often shown after the birth of 
a brother or sister. The child of two or 
three who was the center of parental affec- 
tion and attention now sees parental inter- 
est shifted to the new baby. As a result he 
may express dislike for the baby in words 
or he may act aggressively toward it. Often 
he is forced to tell visitors how happy he is 
to have the new baby, how proud he is. He 
may then show his jealousy indirectly, even 
though publicly he may conform to the 
role of the loving brother or sister. Some- 
times rivalry is expressed in regressive be- 
havior, that is, behavior characteristic of a 
younger child. The older child who has been 
sleeping dry through the night for several 
months may begin to wet his bed. The fol- 
lowing case illustrates how the birth of a 
sibling may affect a child. 

Before her baby brother was born, two- 
and-a-half-year-old Jane fitted her mother’s 
ideal of a “good baby,” seldom crying, re- 
quiring little attention, playing happily 
alone in her play pen. After his birth, she 
was very nervous and apprehensive and full 
of questions about the new baby. For the 
first time she began having temper tantrums. 


3-13 


The imitation of adult aggression by children 


Nursery school children observed a motion picture in which an adult expressed various forms of aggressive 
behavior toward a clown figure. Both boys and girls who had watched the film behaved aggressively 


toward the figure, using many of the 


detailed acts of aggression copied from the adult in the film, as in 


lifting and throwing (A), striking with hammer (B), and kicking (C). 


Although she wanted to be around the baby, 
she gleefully suggested cutting his hands and 
taking him down to the creek to drown. 
Presently she decided that she wanted to 
be a boy. She began to call herself David 
and refused to play with the neighborhood 
children who called her Jane. She began to 


dress herself as a boy and changed the 
clothes of her Teddy bear, also dressing it 
as a boy. When she saw the attention and 
affection her little brother was getting, it 
somehow seemed to her that if only she were 
a boy she, too, might get the affection she 
needed. Her disturbed behavior continued 
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Symbolic expression of sibling rivalry 


oe’ s 
©. Bernstein from Black Star 


Steve has an older brother, and a new baby brother 
has just arrived in the family, In the permissive atmos- 
phere of the playroom he lets off steam, expressing his 
pent-up hostility in violent action. Squeezing the two dolls 
together is a better way of handling his sibling rivalry 
than fighting with his brothers, 


for a year until her mother took her to a 
child guidance clinic, and then her problems 
began to clear up.° 

Parents may minimize rivalry by prepar- 
ing the older child for the birth of the baby 
and by taking care that the new baby does 
not completely absorb their affection. How- 
ever, some signs of sibling rivalry are al- 
most inevitable in our competitive culture. 
Parents may unwittingly produce rivalries 
among their children, based on rivalry prob- 
lems persisting from their own childhoods 
(J. R. Hilgard, 1951). The solution is to 


5 Case courtesy of Josephine R. Hilgard. 
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handle the relationships among children 
so that these relationships will induce ma- 
turing rather than become causes of in- 
security and ill-will. Sibling rivalry, properly 
handled, need not be damaging to either the 
older or the younger child. 


Birth order and personality 


The relation of one child to another in 
the family may produce lasting effects on 
personality. One study of personality roles 
in large families identified eight different 
roles, three of which showed some relation- 
ship to birth order. These three were (1) 
the responsible child (often the first-born), 
(2) the sociable, well-liked child (often the 
second), and (3) the spoiled child (often 
the youngest). Other roles that made for 
individuality in large families were (4) the 
social butterfly, who places a high value 
on social activities, (5) the studious child, 
(6) the isolate, who minds his own busi- 
ness, (7) the irresponsible child, and (8) 
the sickly child (Bossard and Ball, 1955). 

While many circumstances lead to indi- 
vidual variations in these roles, other stud- 
ies point to some consistent effects of birth 
order, especially for the older and younger 
child in the two-child family. In general, 
the older child of two tends to be serious, 
shy, and adult-oriented, while the younger 
of two tends to be cheerful, placid, easy- 
going, and not studious (McArthur, 1956). 
These findings are not to be interpreted as 
a biological effect of order of birth, but 
rather as a consequence of the differences 
in circumstances under which the first child 
and the second child are socialized. 

Following conjectures of this kind, 
Schachter (1959) has gathered a good deal 
of evidence showing that when confronted 
by the threat of pain, first-born and only 
children seek the company of fellow-suf- 
ferers more than later-born children do. It 
is as though misery loves the company of 
other miserable people—and the first-born 
appear more miserable than later-born sub- 
jects in these experiments. His interpreta- 


tion is that first-born children receive more 
attention from parents when they are small 
than do later-born children, and that under 
threat the tendency to find support from 
other people is stronger in these individuals. 


Disciplinary practices 
and their consequences 


In order to produce a child who obeys 
the demands of the society in which he 
grows up and who internalizes these values 
so that he becomes a self-controlling per- 
son, parents find it necessary to exert con- 
trol in the form of discipline, approving 
some kinds of behavior, disapproving 
others. Discipline may take various forms. 
These have been classified by Sears, Mac- 
coby, and Levin (1957) as follows: posi- 
tive sanctions (praise, tangible reward); 
negative sanctions (physical punishment, 
deprivation of privileges, withdrawal of 
love, isolation); and directing behavior 
(use of positive models, use of negative 
models, and reasoning). 

Classifying these forms in a somewhat 
different way, the same authors group to- 
gether the love-oriented techniques (praise 
as reward, isolation and withdrawal of love 
as punishment) and the object-oriented 
techniques (tangible rewards, deprivation 
of privileges, physical punishment). Which 
of these is favored in child-training makes 
a difference in the kind of child that results. 

If we think first of effectiveness in pro- 
ducing socially conforming behavior, such 
as good eating habits, we find that those 
mothers who report the regular use of phy- 
sical punishment have more feeding prob- 
lems with their young children than those 
who use punishment rarely or occasionally; 
by contrast, those mothers who show affec- 
tionate warmth toward their children have 
fewer feeding problems than the mothers 
who tend to be cold and hostile. Some of 
the findings are shown in Table 3-2. 

If, instead of looking at the behavior it- 
self, we think of self-control or a developed 


Number | Children having 
feeding problems 


Extent of use of physical 
punishment: 


Rarely or never used 17 
Occasionally to fairly often 20 
Regularly used 36 
Mother's affectional warmth 

toward child: 

Exceptionally warm 11 
Warm and quite warm 19 
Matter-of-fact 22 


Cold, some hostility 


source: Sears, Maccoby, and Levin (1957), p. 521. 


conscience, we also find a relationship to 
the kind of training the parents have given. 
The children rated highest on conscience 
were those whose mothers were not only 
relatively warm but used withdrawal of 
love as a means of control (Table 3-3). 

Evidence of the effect of childhood dis- 
cipline on later behavior comes very strik- 
ingly from a follow-up study of boys from 
rather poor neighborhoods, many of whom 
were later convicted of crimes or sen- 
tenced to penal institutions (Table 3-4). In 
addition to the punitive or love-oriented 
techniques, another dimension enters here: 
the matter of consistency and laxity. Ap- 
parently the worst form of discipline is that 
classified as Erratic C (punitive-lax), with 
56 per cent of the boys coming from such 
homes later being convicted of crimes, and 
30 per cent serving sentences in penal in- 
stitutions. 

It is evident that home training is an im- 
portant factor in the socialization of the 
child. The subtleties are such that it is dif- 
ficult to give cook-book recommendations 
as to how parents should treat children, but 
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Children 
rated high 
on conscience 


Mother relatively warm and uses with- 


drawal of love fairly often 42% 


Mother relatively warm and uses little or 


no withdrawal of love 24 
Mother relatively cold and uses little or no 
withdrawal of love 25 


Mother relatively cold and uses withdrawal 
of love fairly often 


souRCE: Sears, Maccoby, and Levin (1957), p. 388. 
* Number of cases not stated in original table. Total 
cases in four groups 188. 


some of the perferred directions appear 
clear enough from the results of research. 
Whatever the method used, it should be 
used with consistency and firmness. Puni- 
tive methods, harshly or erratically used, 
appear notably unsuccessful, whereas love- 
oriented techniques, including affectional 


Type of discipline 


14 


Punitive 

Love-oriented 60 
Erratic A (love-lax) 40 
Erratic B (love-lax-punitive) 41 


Lax 
Erratic C (punitive-lax) 


TOTAL GROUP OF BOYS 


Convicted of 
crimes 


warmth but also withdrawal of love to en- 
force conformity, appear to be successful in 
producing not only desirable behavior but 
the kind of conscience that internalizes con- 
trol. 


Social relationships outside the home 


While the patterns of the child’s social 
relationships begin in the home, people out- 
side the home, especially his own age-mates, 
soon become important to him. Neighbor- 
hood play groups are important, but the 
conditions of modern urban life have led 
increasingly to dependence upon schools 
to provide social life for children. 

The nursery school takes the place of 
the large family and of the back yard for 
many young children. In the nursery school 
the child learns to overcome his shyness, to 
play with others, and to conform to a 
routine in which he is not the center of 
attention. He must be aggressive enough to 
keep others from interfering with his rights, 
yet he must learn to share with others and 
to play cooperatively. The nursery school 
provides a transitional experience through 
which the child detaches himself from home 
and becomes prepared for more formal 
schooling. 


Sentenced to penal 
institutions 


The school continues the process of pre- 
paring the child for life in our kind of so- 
ciety. It gives him the necessary tools (such 
as the three R’s) and it also teaches him 
how to live within the school discipline, 
how to maintain standards of work, how 
to set goals and strive toward them. He 
learns to share the attitudes and ideals of 
the community. He learns his own strengths 
and limitations. In the long view, he is pre- 
paring himself to earn a livelihood, to man- 
age his life in a family, and to take on the 
responsibilities of citizenship. 

What his playmates expect of him be- 
comes very important to the child of school 
age. He must dress as they do and must be 


good at the games they play. If he is teased 
for awkwardness or called a “sissy,” he will 
feel deeply hurt. So important is the opin- 
ion of the age-mates that parents whose 
standards for their children differ from those 
of other parents may find their authority 
lessening or their child emotionally upset. 

Influences outside the home, like influ- 
ences within the home, gradually mold the 
child’s personality. The personality that we 
find expressed in adult life is no simple 
thing. It is a complex product based on the 
capacities for growth in an energetic or- 
ganism learning to satisfy its needs amid 
the pressures and opportunities of the so- 
cial environment. 


1. The course of development in man, as in other organisms, is shaped 
by maturation and by learning. The study of maturation shows that develop- 
ment goes on at its own rate, relatively independent of the environment, 
although an essential minimum of environmental stimulation and support 
is needed. Embryological development clearly illustrates the meaning of 
maturation within a relatively uniform environment. Studies of trans- 
plantation in lower forms reveal some plasticity, but this is quite limited, 
indicating that the basic pattern of the development of the organism is 
laid down in its tissues. 


SUMMARY 


2. Imprinting, whereby at the right time the young duckling follows 
whatever appropriately moving object is nearest, shows the interplay be- 
tween maturational readiness and environmental opportunity. 


3. Other studies of the development of young animals show the need 
for adequate stimulation if appropriate reaction to the environment of 
things and other organisms is to be achieved. 


4. Studies of the human infant and child suggest a number of relation- 
ships between maturation and training: (1) Skills that build upon develop- 
ing behavior patterns are most easily learned. (2) The rate of development 
remains uniform within wide ranges of stimulation. (3) The more mature 
the organism, the less training is needed to reach a given level of proficiency. 
(4) Training given before maturational readiness may bring either no im- 
provement or only a temporary improvement. (5) Premature training, if 
frustrating, may do more harm than good. 


5. The process of socialization begins at birth. Even though the de- 
mands upon the infant must be limited to what he can do, his feeding 
schedules move in the direction of the three-meal-a-day person he is ex- 
pected to become. The accompaniments of feeding may be psychologically 
as important as nutrition. The need for appropriate body contact has been 


3 Infancy and Childhood | 93 


SUGGESTIONS 
FOR 

FURTHER 
READING 


dramatically illustrated by experiments using monkeys with artificial 
mothers. They support the results obtained in studies of human children 
separated too early from their mothers, in whom there were many signs of 
disturbance. 


6. Insecurity in infancy, whether through irregularities in feeding or 
through other kinds of frustration, may have consequences in later life, even 
though the intervening years are without signs of disturbance. Studies of 
nonliterate cultures, experimental studies of animals, and case histories 
within our own culture bear out this possibility. 


7. Illustrations of social development are provided in the study of social 
smiling and the use of language. The further socialization of the child takes 
place pre-eminently through interactions with other people inside and out- 
side the home. Sex roles, according to which the boy comes to act like a 
man and the girl like a woman, are early prepared for. One illustration is 
provided by the handling of aggression, leading to higher aggressiveness 
and approval of antisocial aggression by the boy, less aggression and more 
anxiety about aggression in the girl. Negativism and sibling rivalry are as- 
pects of adjustment to interpersonal relationships within the home. Order 
of birth also has its impact. 


8. Disciplinary practices are important not only in the control of specific 
behavior, but in the development of conscience and in later social conduct. 


9. The age-mate cultures of the neighborhood and of the school are 
important socializing influences. 


For the embryological basis of development a useful source is Willier, Weiss, 
and Hamburger, Analysis of development (1955). The general problems of 
maturation in animals and man are discussed in chapters by Carmichael and 
by Gesell in Carmichael, Manual of child psychology (2nd Ed., 1954). Birney 
and Teevan, Instinct (1961) is a collection of readings, available in paperback 
edition, that includes material on imprinting and the early development of be- 
havior. A number of chapters concerned with the consequences of early en- 
vironmental stimulation can be found in Fiske and Maddi, Functions of early 
experience (1961). 

A useful review of studies of socialization can be found in the chapter by 
that title, written by Child, in Lindzey, Handbook of social psychology (1954). 

There are many books on child development, of which the following are 
representative: Martin and Stendler, Child behavior and development (2nd 
Ed., 1959); Mussen and Conger, Child development and personality (1956); 
and Sears, Maccoby, and Levin, Patterns of child rearing (1957). The special 
problems of language development in children have been the occasion for a 
number of studies, such as Piaget, The language and thought of the child 
(1926), and Church, Language and the discovery of reality (1961). 

The methods of investigation are summarized by a number of experts in 
Mussen, Handbook of research methods in child development (1960). 


Adolescence 
and 
Adulthood 


Adolescents have a bad reputation. Parents 
feel that troubles double when their chil- 
dren enter adolescence; policemen are caus- 
tic about the mischief adolescents get into. 
Someone is always talking about the “youth 
problem” and the prevalence of juvenile 
delinquency. When a “hot rod” goes by, 
packed full of noisy youngsters, its horn 
blowing and the tires squealing as it turns 
the corner, one adult turns to another and 
says with disdain or disgust, “A bunch of 
teen-agers.” 

The foregoing picture is, of course, in- 
complete and unfair to youth, but there is 
some truth in it. The transition from child- 
hood to adult life is not always smooth. As 
the youth breaks his emotional dependence 
upon his parents, he may embrace his new- 
found freedom with excessive exuberance. 
But he may also be shy and sensitive. He 
has many adjustments to make within the 
next few years: he faces the choice of his 
lifework and preparation for it; he finds 
ways to manage his new interest in mem- 
bers of the opposite sex; he looks ahead to 
selecting a mate and establishing a home 
of his own. And he faces these social prob- 
lems and decisions at the very time that 
striking changes in his physical appearance 
and physiological functioning may often 
make it hard for him to understand and ac- 
cept himself. 

The importance of puberty (the transi- 
tion to sexual maturity, which is the chief 


physical development in adolescence) is 
signalized in many nonliterate societies by 
initiation ceremonies through which the 
adolescent is inducted into adulthood. An- 
thropologists have described such cere- 
monies in societies all over the world, in 
places as remote from each other as Africa, 
Indonesia, Polynesia, and North and South 
America. However, the rites are not uni- 
versal among nonliterate groups; some 
groups in each area mentioned above have 
no such ceremonies. 

While rites of initiation often force the 
adolescent boy of nonliterate cultures to 
undergo ordeals of starvation, sleeplessness, 
and pain, once the initiation is over he is 
honored by new status and responsibilities. 
The more gradual transition to adult life in 
other nonliterate societies and in our own 
has some advantages, but it also produces 
in the adolescent a period of conflict and 
vacillation between dependence and inde- 
pendence. Such vestigial remains of cere- 
monial introduction into adult life as are 
seen in the confirmation ceremonies of some 
religious groups, the “coming out” parties 
of debutantes, and the fraternity initiation 
form no sharp break with the past, nor do 
they confer the privileges and responsibil- 
ities of full adulthood. 

The adolescent period is only a phase in 
the stream of growth, and it is a mistake 
to emphasize too sharply its discontinuities 
with other phases. A number of recent stud- 
ies (e.g., Elkin and Westley, 1955; Ban- 
dura and Walters, 1959) have pointed out 
that there is a certain amount of mythology 
about adolescence, so that parents wait in 
fear and trembling for their teen-age chil- 
dren to show the expected defiance and 
rebellion; when some issue comes up, they 
say to themselves “Here it is!” and per- 
haps make more of the incident than they 
should. For many adolescents the transi- 
tion to adult life runs smoothly; for others, 
the problems and conflicts have a long his- 
tory, and troubles in adolescence are but 
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further manifestations of earlier troubles. 
To be sure, the adolescent is stronger and 
more powerful when he becomes defiant; 
hence a problem that once could have 
been handled easily may get out of hand. 


Bodily Changes 
During Adolescence 


Everyone is aware of the striking changes 
that take place in the body during ado- 
lescence. Changes take place in primary sex 
characteristics, that is, in the reproductive 
organs, both internal and external, which 
make possible sexual union and reproduc- 
tion. Modifications also occur in the sec- 
ondary sex characteristics, those physical 
features distinguishing a mature man from 
a mature woman in ways not directly re- 
lated to the sexual apparatus. Some of 
these modifications, such as the develop- 
ment of the breasts, appear only in girls; 
some, such as the marked change in voice 
and the growth of a beard, appear only in 
boys; others, such as the appearance of 
pubic hair, are common to both boys and 
girls. These physical changes are of psycho- 


4-1 
The puberal period 


Gain in millimeters 


so 28 & eG Bene 


Age in years 


The puberal period is defined according to rate of growth 
in height. Data from a single subject. (Stolz and Stolz, 
1951) 


4-2 


Measuring stem length 


Wilson D. Ellis 


The scientist makes his measurements according to care- 
fully standardized procedures to get accurate data on the 
details of growth rhythms. (From Stolz and Stolz, 1951) 


logical interest because of the behavioral 
changes that accompany them—changes in 
attitudes, in emotional responsiveness, and 
in social behavior. 


The definition of adolescence 


The developments of adolescence take 
Place over several years, Students of ado- 
lescence have found it difficult to demar- 
cate both the whole period and its phases 
exactly, because the first signs of puberty 
appear very gradually, and bodily changes 
continue after the sexual apparatus has 
matured. The onset of pubescence (or 
puberty) has commonly been assigned to 
that stage of development in which pig- 


Denver children 
(Boyd, 1952) r 


mented hairs appear in the pubic region. 
The period of prepubescence is then all of 
life before this, and postpubescence is the 
period marked by the development of more 
advanced sexual characteristics. Later 
workers, however, have sought to refine the 
scale of development in order that more 
precise statements could be made about the 
stages of adolescence and about the studies 
made of personality changes in relation to 
these stages. These later workers have 
proposed a division of the adolescent period 
into four phases: prepuberal, puberal, post- 
puberal, and late adolescent (Stolz and 
Stolz, 1951). 

The prepuberal phase begins a year or 
two before the puberal phase. The changes 
are not very striking or very uniform. Some 
two-thirds of boys enter an early adoles- 
cent fat period during the prepuberal phase. 
The excessive fat usually disappears by the 
midpoint of the puberal period. There may 


4— Girls average —> 
taller than 


boys 


Omaha children 
(Hastings, 1902) 


be a temporary slowing up of growth in 
height during this period. 

In the puberal phase the most marked 
and rapid changes occur. Height and weight 
increase most rapidly, and the sex organs 
mature. Not all boys and girls enter the 
puberal period at the same ages. Girls tend 
to have their puberal growth earlier than 
boys, and any one boy or any one girl may 
mature as much as five years earlier or 
later than another boy or girl. The puberal 
period varies in length also, but extends 
typically between 2.5 and 3.5 years. 

The postpuberal phase shows less strik- 
ing changes. Most of the puberal growth is 
over, but a few features of it are still con- 
tinuing (e.g., increase in muscular strength, 
increase in subcutaneous tissue, spread of 
pigmented hair). It lasts from one to two 
years. 

The late adolescent phase continues the 
development of the final signs of maturity. 
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4-4 
Annual increments in height 


a 


— Boys 


— Girls 12.6 


14.8 years 


Increment in standing height, inches per year 
* o 


10 12 l4 é 
Average age 


The peak growth period comes earlier for girls than boys. 
(After Shuttleworth, 1939) 
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Age at maximum growth 


The age at which growth increment was most rapid (see 
Figure 4-4) was determined for each boy and for each 
girl, and these results were then plotted to to make this 
figure. Note that a very few boys and very few girls 
developed very early and very late, the 
falling around the average of 12.6 years for girls and 
14.8 years for boys. (After ita 
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In males there is a continuation of the de- 
velopment of the pigmented hair on the 
face, and for many the development of pig- 
mented hair on the chest and thighs. 

The whole cycle of changes from child- 
hood to maturity may cover as much as 
nine or ten years, starting before the teens 
(for girls) and not ending (for boys) until 
the early twenties. 

The many aspects of adolescent develop- 
ment have led investigators to seek refer- 
ence points by which to define its phases as 
precisely as possible. It is now generally 
agreed that the period of maximum physical 
growth (e.g., in height) is a convenient 
point from which to study adolescent de- 
velopment. It has been found that, for girls, 
the menarche (first menstruation) usually 
occurs within the year following the period 
of maximum growth. With boys, mature 
spermatozoa tend to appear shortly after 
the peak of growth. Thus the maximum 
growth period serves as a convenient in- 
dex to the level of maturity (Shuttleworth, 
1939). 

In their study of adolescent boys, Stolz 
and Stolz (1951) arrived at an objective 
method of defining the duration of the 
puberal phase. They chose the following 
definition: The puberal growth period is 
that period during which the growth rate 
exceeds the average rate as measured within 
a five-year period around the peak of maxi- 
mum growth, This sounds rather confus- 
ing, but is easily understood with the help 
of Figure 4-1. The curve plots the rate of 
growth at half-year intervals, as shown by 
the dots on the graph. The line marked 
“average gain in height” is an average for 
five years around the maximum measure- 
ment. By drawing the lines marked A and 
B to the measurements nearest the points 
where the average gain intersects the growth 
curve, we have the beginning and the end of 
the above-average growth. This is the 
puberal period, which in Figure 4-1 extends 
from age 14 to age 16.5. 


The growth pattern as reflected in height 


In infancy the child grows very rapidly 
in height, so that half the adult height is 
reached between the ages of two and three. 
Then the rate of growth slows until the new 
spurt in the prepuberal period. Figure 4-3 
shows the rate of growth from age 5 to age 
18. 

Annual gains in height (growth incre- 
ments) for boys and for girls are plotted in 
Figure 4-4. The curves are constructed by 
plotting the average annual increment for 
cach year before and after the age at which 
the maximum growth occurs. The maximum 
growth rate is achieved by girls at an aver- 
age age of 12.6 years, and for boys at an 
average age of 14.8 years. The patterns of 
growth in height for boys and girls are very 
similar, both showing a striking spurt in 
the prepuberal period and a gradual decline 
as adult stature is approached. 

Some kind of plot other than that used in 
Figure 4-4 is needed to show the variations 
from one boy or girl to another in the age 
of maximum growth. While the general pat- 
tern of growth is common to all individuals, 
some individuals mature early, some late. 
How the ages of maximum growth spread 
out over the years from 10 to 18 is shown 
in Figure 4-5. The girls as a group mature 
earlier than the boys as a group, but the 
graph shows that there is considerable over- 
lap. Two-thirds of the girls achieve their 
maximum growth within a year before or 
after the average of 12.6 years; two-thirds 
of the boys achieve their maximum growth 
within a year before or after the average 
age of 14.8 years. The differences between 
the averages (2.2 years) correspond to the 
differences in ages of maturing. But the over- 
lap cannot be ignored. For example, at age 
13.5 about one-sixth of the girls have not 
reached their maximum growth rates, while 
about one-sixth of the boys have already 
reached theirs. For these particular boys 
and girls of age 13.5, the usual differences 
are reversed: the boys are ahead and the 


girls are behind. Some of the contrasts in 
appearance at these ages may be seen in 
Figure 4-6. It is not surprising that adults 
expect different behavior from these two 
girls; they might well view age-appropriate 
behavior from the larger to be excessively 
childish. 

The question is often asked whether the 
early maturer tends to grow taller than the 
late maturer. The answer is that there is 
very little relationship between time of on- 
set of puberal changes and adult height. In 
the study by the Stolzes, the two shortest 
and the two tallest boys were all early de- 
velopers. There is, however, a positivè cor- 
relation between prepubescent height and 
ultimate adult height at all ages. 


4-6 


Variations in adolescent growth 


These girls are the same chronological age and the same 
mental age; they are in the same school grade and have 
very similar home backgrounds. Yet one is physically 
mature, and the other obviously immature. (From Barker 
and others, 1953) 
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CRITICAL DISCUSSION 


During the period of rapid growth, when there 
are often wide differences between children of 
the same age, there is frequently some interest 
in predicting ultimate height. 

One formula for predicting height is based 
upon the heights of parents (Gray, 1948). To 
estimate a boy's ultimate height, the rule is 
add to the father’s height in inches the moth- 
er’s height multiplied by 1.08 and then divide 
by 2. For a girl, add to the mother’s height 
the father’s height multiplied by .923 and di- 
vide by 2. The hitch in this rule is that 
children of this generation tend to be taller 
than predicted from their parents’ heights, so 
that today an inch or more may have to be 
added to the prediction following the mid- 
parent rule (Bayley, 1954). 

Another formula takes into account the 
child’s own height prior to the more striking 
adolescent changes. For greatest accuracy, 
however, it is necessary to estimate the skele- 
tal age as well as the chronological age; this 
is done from x-rays of the wrist (Bayley, 
1946). 

Changes in growth levels that have taken 
place over the years are well summarized in 
two government publications, Hathaway 
(1957) and Hathaway and Ford (1960). 


OO 


While the time of maximum growth rate 
has come to be accepted as a convenient in- 
dex of maturing, reaching adulthood is much 
more complex than this. For example, the 
fact that a girl has menstruated does not 
necessarily indicate that she has become fer- 
tile. In fact, most girls menstruate before 
their ovaries can produce ripe eggs (Ford 
and Beach, 1951). One major study of 
child-bearing showed that of 700 women 
who married between the ages of 15-19, 
44 per cent bore children within two years 
of marriage, while of 1835 who married 
between the ages of 20-24, 91 per cent 
bore children within the next two years 
(Duncan, as reported by Montagu, 1946). 
The inference is that many of the younger 
women may not yet have been mature 
enough to bear children at the time of their 
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marriage. A period of sterility in early ado- 
lescence is very common among many 
mammals, including primates (Ford and 
Beach, 1951). For the male the best index 
of sexual maturity is the ability to produce 
fertile spermatozoa, but this index is difi- 
cult to apply. 

Sexual maturity is not the whole story of 
becoming adult, and merely because a man 
or woman has become fertile does not mean 
that the maturing process has been com- 
pleted. With these reservations, we may 
still take the maximum growth rate as a 
convenient milestone by which to compare 
different individuals as to their relative 
levels of maturity. 


Some out-of-step adolescent changes 


Growth curves for height during adoles- 
cence (e.g., Figure 4-5) show that not all 
adolescents follow the same pattern of 
growth. A boy once relatively tall may find 
himself short by comparison with his 
friends; a girl once considered small may 
later find herself unusually large for her 
age. Too much may be expected of those 
who mature early; anxiety may be created 
among those who mature late and are left 
behind by their companions. Among the 
adolescents in one study, the early-maturing 
girls and the late-maturing boys suffered 
most from their out-of-step growth (Bayley 
and Tuddenham, 1944). 

There is another way in which adoles- 
cent growth may be out of step: the body 
does not grow as a unit, and one part may 
be out of step with another. Metabolism 
has to be adjusted to a rapidly growing 
skeleton and musculature, and a new glan- 
dular balance reached. The relative sizes of 
different bodily tissues at different periods, 
plotted in Figure 4-7, show most rapid fluc- 
tuation during the early teens. No wonder 
there are occasional disturbances in the bal- 
ance of physiological processes within the 
body as these shifts take place. Adolescent 
acne is a commonly occurring symptom of 
these internal disharmonies. 
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The brain approaches adult size very early; tissues re- 
lated to reproduction (e.g., uterus) wait until later for 
rapid growth, (After Jackson, 1928) 


Adolescent awkwardness 


The idea is common that during adoles- 
cence boys and girls go through an “awk- 
ward stage.” Such awkwardness might con- 
ceivably result from the out-of-step growth 
just described. But to some extent the 
“awkward stage” is more illusion than fact. 

If adolescents are genuinely awkward, 
they ought to show muscular incoordina- 
tion or loss of athletic prowess. Careful 
studies indicate that adolescents improve 
steadily at athletics; at no point is there 
loss of skill. Figure 4-8 shows the results 
of such a study. The Brace Motor Skills 
Test, named after its originator, consists of 
a set of tasks measuring the kinds of mus- 
cular coordinations characteristic of good 
athletes. While boys, according to the tests 
used, surpass girls athletically, both boys 
and girls improve throughout the teen years, 
when awkwardness might be expected. 

In another study designed to relate these 
results to individual development, 200 boys 
between the ages of 12 and 16 were sep- 


arated by age and then classified into three 
groups on the basis of developmental signs 
(prepubescent, pubescent, and postpubes- 
cent). Each group was then tested on the 
Brace test over a two-year period. There 
were gains at all ages, regardless of stage 
of development. While there was some in- 
dication that the rate of increase of motor 
ability slowed somewhat at the advent of 
puberty, this slowing down preceded the 
period of most rapid growth in height and 
weight and therefore could not have been 
the result of rapid growth (Dimock, 1937). 

If we accept this evidence that adoles- 
cents are not in fact awkward, how can we 
account for the general impression that they 
are? 

The first reason for the false impression 
of awkwardness is the size-age confusion 
during adolescence. Because of the out-of- 
step nature of some growth, muscular skill 
and size do not keep pace, and muscular 
skill depends more on age than on size. A 
twelve-year-old boy who looks like a four- 
teen-year-old is expected to act like a four- 
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ten-year-old, but he has the movement 
patterns characteristic of a twelve-year-old. 
He therefore looks awkward, although he 
has not really become so; he has not yet 
outgrown whatever awkwardness younger 
boys have. 

It should be noted that we are consider- 
ing averages. A few boys are genuinely 
awkward during the period of most rapid 
growth, and they show loss of skill on mo- 
tor tests. Loss of skill may occur at any 
age, but it appears to be somewhat more 
frequent during the year in which puberty 
is reached (Dimock, 1937). This may be 
due to a real awkwardness produced by a 
sudden shift in body proportions (Ausubel, 
1954). 

The size-age confusion is not limited to 
adolescence. Even in nursery school, the 
two-year-old who looks like a three-year- 
old will be considered awkward. The con- 
fusion is emphasized in adolescence be- 
cause of the rapidity of growth over short 
periods of time. 

The second source of the impression of 
muscular awkwardness is the very real so- 
cial awkwardness of some adolescents. 
Self-consciousness is often intensified dur- 
ing the adolescent years, and an adolescent 
boy who is highly skilled on the tennis court 
may spill the punch at an afternoon party. 
Even for a poised adult, it isn’t easy to ac- 
knowledge an introduction while holding a 
teacup in one hand and a sandwich in the 
other. For the inexperienced adolescent, the 
teacup and the sandwich become unsolv- 
able problems when he is expected to shake 
hands. He certainly looks awkward—and 
he is awkward, socially awkward, but not 
necessarily physically awkward. He may be 
able to dance in perfect thythm or swim with 
a smooth, sure stroke. 


Problems of the Adolescent 


The adolescent commonly becomes a prob- 
lem to his parents or to the community 
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because he is a problem to himself. The 
transition from childhood to adulthood 
brings with it both the strains accompany- 
ing physical growth and physiological 
change and the conflicts associated with 
achieving the social behavior characteristic 
of adults in our culture. 

It has been pointed out by Barker 
(Barker and others, 1953) that adolescent 
problems can be classified as those arising 
from new situations and those arising from 
overlapping situations. Such problems are 
found at other ages as well, but the ado- 
lescent meets new situations somewhat 
more frequently because his larger size and 
greater age provide many adult opportuni- 
ties previously denied him. He confronts 
overlapping situations because some de- 
mands for adult behavior are not accom- 
panied by adult freedom: he is in some re- 
spects both a child and an adult. 

What happens when the adolescent faces 
a new situation? He finds it ambiguous, 
because the signs telling him what to do are 
not familiar to him; he is unsure about the 
direction in which to move, for he does not 
know what actions will produce the de- 
sired effect. Whatever he does is likely to 
be at once inviting and threatening. Under 
such circumstances some disorganization 
of behavior is inevitable; it is as though 
one is walking on thin ice, with danger 
lurking in any move. The adolescent will 
then be in a state of conflict, will vacillate 
in action, will be easily influenced by those 
who offer confident resolutions of his diffi- 
culties. The new situations that lead to 
these problems are those “for grown-ups 
only,” to which the adolescent now has ac- 
cess: the use of the car, public dance halls, 
adult clothing, cosmetics, work opportuni- 
ties, new kinds of athletic participation. 

In some respects the overlapping situa- 
tions provide the more characteristic prob- 
lems, because they imply the vacillation 
between childhood and adult status. Partly 
this is the nature of growth itself: the boy’s 
voice may not yet have deepened when his 


beard begins to grow; the girl’s figure may 
be more mature than her behavior. Partly 
this is a matter of the way in which ado- 
lescents are viewed. Barker suggests that 
adults treat adolescents a little as if they 
were semi-independent colonial people, sub- 
ject to two authorities: some of their be- 
havior is governed by their own rules and 
customs, some by the laws and edicts of the 
higher power. 

If we grant that adolescents are often 
placed in marginal situations, in which 
their behavior is determined both by what 
is expected of a child and by what is ex- 
pected of an adult, some consequences 
follow. Barker gives a number of theoretical 
derivations, followed by examples. In the 
following his theoretical statements are par- 
aphrased, but the examples are quoted: 


1. When the situations call out childish and 
adult behavior approximately equally, 
both childish and adult characteristics 
will be manifested. 


Examples: 


A 13-year-old girl dressed in her first 
“grown-up” evening dress claps her hands 
and skips about the room in delight. 

A boy with a man’s job that is too diffi- 
cult for him does barely satisfactory work 
with great fatigue, boyish pranks, and un- 
reliability; the conflict between the satisfac- 
tion of being accepted as an adult, and the 
fun and freedom of a child may be very 
great. 


2. When the relative appeal of childish and 
adult behavior is continually shifting due 
to changing social pressures and fluctu- 
ating physiological conditions, great 
changes from childish to adult behavior 
will occur. 


Example: 


Boys’ club meeting begins with great 
seriousness and dignity, but ends with a 
roughhouse. 


3. Although the adolescent at times is sup- 
posed to act as a child and at times as 


an adult, his choice as to how to act is 
not always appropriate; sometimes, 
when adult behavior is called for, it will 
be so unattractive to him that he re- 
sponds instead with exaggerated childish 
behavior. 


Examples: 


Boy avoids shaving even when the need 
is apparent to others; girl refuses to have 
inappropriate, childish hairdress changed; 
student prolongs school career, and thus 
avoids facing problems of choosing a vo- 
cation. 


4. For children who have early had to fend 
for themselves, adult activities may be 
attractive, childish activities unattrac- 
tive; in this case adult behavior will be 
exaggerated, childish behavior avoided. 


Examples: 


The adolescent who strives to pass as an 
adult, before he is easily able to do so, by 
exaggerating any behavioral symptoms of 
adulthood he can exhibit—girls who wear 
adult clothes and cosmetics and go with 
older boys; boys who engage in “mascu- 
line” conversation, and who get jobs and 
have money of their own. 


With these suggestions as to why prob- 
lems are created by new and overlapping 
situations, we are prepared to turn to some 
of the specific problems faced by adoles- 
cents. 


Sexual development as a source of problems 


Adolescents are keenly aware of changes 
in their bodies—changes that are at once 
a source of pride and of embarrassment. 
The boy, secretly proud of his budding 
mustache, may find teasing about his “lip 
fuzz” or “pinfeathers” humiliating. The girl, 
pleased with the development of a more 
womanly figure, may feel overly conspicu- 
ous in her bathing suit. But adolescent self- 
consciousness is due to invisible changes as 
well as visible ones. There are new wishes, 
desires, and fantasies stirred by sexual ma- 
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turing. Because of the taboos on sexual 
matters in our culture, the new intense 
awareness of sex can become a source of 
embarrassment. 

That physiological changes do bring with 
them distinct changes in outlook is shown 
by a study of girls of the same age, some 
of whom had reached sexual maturity and 
some of whom were still in the prepuberal 
period. Of two groups of 175 girls, matched 
for age and socioeconomic status, the post- 
menarcheal girls (those who had begun to 
menstruate) were found to differ signifi- 
cantly from the premenarcheal girls in their 
responses to the questions of a personality 
inventory. They reported more interest in 
boys, more interest in their own physical 
appearance, less desire for vigorous physi- 
cal exercise, a stronger tendency to day- 
dreaming, and greater concern over con- 
flicts in family life (Stone and Barker, 
1937). 

Sexual emotions are not an experience 
new to the adolescent, but his intensified 
sexual motivation makes the taboos against 
sexual expression more frustrating than in 
childhood. Our culture imposes taboos on 
sexual relationships before marriage, and 
the circumstances of modern life lead to 
the postponement of marriage for several 
years beyond the attainment of sexual ma- 
turity. There is a theory that the “storm and 
stress” of adolescence is due more to cul- 
tural conflicts arising from sexual restric- 
tions than to biological development. This 
theory receives support from studies of 
nonliterate cultures in which greater sex- 
ual freedom is permitted. Some of these 
cultures may be called permissive in con- 
trast to cultures, like ours, that are re- 
strictive. In permissive cultures adolescence 
is relatively uneventful, and the transition 
from childhood to adulthood is reported to 
be smoother than in ours. 

The Trobriand Islanders, for instance, 
are tolerant of premarital sexual relation- 
ships. Sexual experimentation goes on freely 
among preadolescents. An easy transition 
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from childhood to adulthood ensues (Mali- 
nowski, 1929). Anthropological studies of 
several New Guinea and Samoan groups 
indicate that the period of adolescence is 
less trying in the tribes which have the less 
restrictive sex taboos (Mead, 1935). 

It is always unwise, however, to examine 
one aspect of a culture apart from other as- 
pects of that culture. It may be that cultures 
which permit greater sexual freedom than 
ours may also permit greater freedom for 
the adolescent in many other ways, so that 
he is relieved of “stress and strain” in 
problems of wider scope as well as in sex- 
ual problems. 

Just as sexual restrictions vary from one 
culture to another, they also vary in the 
subcultures of a complex society such as 
ours. Studies suggest that in American so- 
ciety young men from lower educational! 
and occupational levels are more likely to 
find sexual outlets in actual intercourse than 
are those from upper educational and social 
levels, who are more likely to find their out 
lets in masturbation and petting to climax 
(Kinsey, Pomeroy, and Martin, 1948) 
Among those who accept the cultural ta- 
boos, any form of sexual interest (even sex- 
ual fantasy) brings with it feelings of ap- 
prehension, of experimentation with the 
forbidden. Under these circumstances sex 
becomes a source of adolescent conflict, 
even though biological demands alone 
would not make such conflict inevitable. 


Emancipation from home 


Emancipation from parental authority 
and from emotional dependence upon par- 
ents begins in childhood, but the process 
of emancipation is greatly accelerated dur- 
ing adolescence. Some independence is 
achieved in the nursery school years, and 
the child’s spheres of independence and re- 
sponsibility are extended throughout his 
childhood. The ease of transition to fuller 
independence in later adolescence depends 
largely upon the attitudes parents take dur- 
ing the preceding years. Some parents who 


have insisted upon close supervision of the 
child in his early years attempt to continue 
their control through his adolescence. One 
result for the child is likely to be the con- 
tinuance through adolescence of childish 
dependence and obedience, which may 
make him an adult who never becomes 
fully mature. 

The “parent problem” as seen by teen- 
agers has been the subject of inquiry among 
girls and boys of high school age (grades 
9 through 12) by the Purdue Opinion Poll, 
a survey receiving replies from several 
thousand students representative of the na- 
tion at large (Remmers and Radler, 1957). 
Apparently there is little ground for alarm 
in their findings, for in no case do more 
than 1 in 5 high school students voice a 
specific complaint about parents (Table 
4-1). On the whole, there is no evidence 
of a very high parent-child conflict. Even 
so, the areas of conflict reported are of in- 
terest. Many of the problems revolve around 
restrictions on grown-up behavior (dates, 
use of the family car, use of money); in 
these, as in other ways, the teen-ager secs 
the parents as treating him (or her) too 
much like a child. The differences in replies 
of boys and girls represent in part a sex- 
typing in our culture, so that the boy is 
troubled more about having the car and 
about spending the money he earns, while 
the girl is more troubled about her freedom 
in choosing her friends, about strictness 
concerning dates, and about favoritism 
(which, one may guess, she feels is dem- 
onstrated in her brother’s greater freedom). 
Concealed in the figures may be the fact of 
the girl’s maturing earlier, so that her de- 
sire for dates in the ninth grade may pro- 
duce parental opposition, while a ninth- 
grade boy may not yet care very much 
about dating. 

Resentment of parental control is not 
limited to adolescence. The negativism of 
the preschool child has already been re- 
ferred to. Defiance of parental authority is 
not something that appears at only one 


Afraid to tell parents what I’ve 

done wrong 18 19 19 
Parents too strict about my go- 

ing out at night 16 19 18 
Parents too strict about family 

car 24 9 16 
Family always worried about 

money 15 15 15 
Parents too strict about dating 8 17 13 
Parents interfere in my choice 

of friends 10: | 15 | 13 
Parents nag about studying 16 10 13 
Parents hate to admit I’m some- 

times right 13 13 13 
Parents too strict about dates on 

school nights 10 | 13 | 12 
Wish parents would treat me 

like a grown-up 10 14 | 12 
Parents interfere with spending 

money I carn 15 7 11 
Parents play favorites 12 10 


source: Remmers and Radler (1957), pp. 117-18 

* The percentages are not additive, because one student 
may make several complaints. 
p 


stage of growth, but may increase during 
adolescence, as shown by the data of Fig- 
ure 4-9. In this study, done in Europe, 
girls of ages nine to seventeen reported 
poor, moderate, and good social relations 
with other members of their own family. 
The number of reports of bad relations in- 
creased gradually until a peak was reached 
near age thirteen, and then it declined. 
While the exact ages would undoubtedly 
vary from one culture to another, the close 
relationship between the peak of family dif- 
ficultics and the puberal period suggests an 
important connection between the two. 
The relationships of parents to adoles- 
cent children can create problems for both. 
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4-9 
Adolescent difficulties with social relations 


Per cent of girls 
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Age in years 


Percentage of girls at each age between 9 and 17 report- 
ing poor social relations with members of their families. 
(After Buseman, reported by Bühler, 1933) 


The differences in age and the circum- 
stances of the parents’ remembered youth 
are likely to make the parents seem “old- 
fashioned” to their children. The adoles- 
cent’s vacillation between childish depend- 
ence and the desire for independence and 
privacy makes it hard for the parent to 
know how he should treat his child at any 
given time. Emancipation from home and 
parents does not come all at once, and the 
unevennness of the transition may baffle 
both the parents and the adolescent youth. 


Relations with age-mates 


If the adolescent can find secure relations 
with others of his own age, he is freer to 
emancipate himself from home ties. Ado- 
lescents place great importance on being 
accepted by their own group. Ample evi- 
dence of this need is offered by the empha- 
sis they place upon conformity. If the fash- 
ion in junior high school is to wear blue 
jeans with the cuffs turned up, almost all 
the boys will insist that they have to wear 
blue jeans with the cuffs turned up. To 
differ would be to risk criticism and re- 
jection. 
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The need for the security that comes from 
the group leads to the formation of in- 
groups, such as “gangs” among boys and 
“cliques” among girls. Members of an in- 
group feel especially close to others within 
the group and are very much aware of the 
distinction between “in” and “out,” be- 
tween those who belong and those who do 
not. The nature of these closely knit groups 
depends very much upon the opportunities 
which the neighborhood provides. Close 
friendship with a few of his fellows is im- 
portant to the adolescent, and the isolated 
child does suffer. 

Attempts have been made to study the 
nature of the mutual attractions among 
adolescents. 

What do children and adolescents con- 
sider desirable characteristics among those 
of their own group? In order to find out, 
two age groups were chosen for study: 
twelve-year-olds (most of them prepubes- 
cent), in the sixth and seventh grades, and 
fifteen-year-olds (many postpubescent), in 
the ninth grade. Of the 350 individuals stud- 
ied at each age (half of each group boys, 
half girls), 260 participated in both studies. 
Children assigned traits to each other by a 
modified form of the “Guess Who” test, 
described below. It was then possible to 
see which traits tended to be assigned to 
those voted as popular, friendly, or leaders. 
Because the children knew each other well, 
it was assumed that the characterizations 
were fairly accurate. It was also assumed 
that traits assigned popular children were 
those considered desirable. 

The modified “Guess Who” test was com- 
posed of paragraphs describing behavior of 
selected kinds. Each child wrote down the 
names of one or more classmates who 
seemed to fit the description. Restlessness 
and its opposite, for example, were por- 
trayed as follows: 


1. Here is someone who finds it hard to 
sit still in class; he (or she) moves around 
in his (or her) seat or gets up and walks 
around. 


2. Here is someone who can work quietly 
without moving around in his (or her) seat. 


The test is scored by counting the num- 
ber of times each child is mentioned by his 
fellows. A child classified as restless by 25 
other children scores higher on “restless- 
ness” than one so classified by 15 or 20 
other children. Traits considered desirable 
by fifteen-year-olds varied somewhat from 
those considered desirable by twelve-year- 
olds. The following summaries show these 
variations for boys and girls. 


. Boys and girls of twelve tend strongly 
to emphasize for boys of this age the de- 
sirability of activity of any sort; to pre- 
fer in the boy aggressiveness, boister- 
ousness, and unkemptness as opposed 
to submissiveness, reserve, and tidiness; 
to respect above all competence in 
group games. 

2. Boys and girls of fifteen continue to 
value in boys of their age attributes con- 
sidered “masculine,” such as skill in 
games, fearlessness, and self-assertion. 
However, equal emphasis is placed on 
personableness and social ease and poise 
with girls. Cheerfulness and a sense of 
humor are important, but boisterousness 
and hyperactivity are regarded as rather 
childish and unimportant. 


While there is thus continuity between the 
traits considered desirable for boys of age 
twelve and those for boys of age fifteen, 
two changes may be noted. At fifteen there 
is more emphasis upon maturity and suc- 
cess with girls, and there is a rejection of 
“little-boy” antics. 

The changes in traits considered desir- 
able for girls between the ages of twelve and 
fifteen are indicated in the summaries which 
follow. The changes appear to be somewhat 
greater for girls than they are for boys. 


3. The qualities most indicative of prestige 
for the girl of twelve, as seen by her age- 
mates, are a neat, attractive appearance, 
a friendly but rather demure and docile 


social manner; quiet good humor; and 
controlled behavior conforming to adult 
standards. A certain amount of tomboy- 
ishness is acceptable, but raucous, noisy 
activity is not. 

4. For girls of fifteen, prestige is achieved 
through two major channels: either a 
buoyant, rather aggressive good-fellow- 
ship with both boys and girls or through 
sophisticated, glamorous qualities which 
attract boys (Tryon, 1943, pp. 558-65). 


One finding of the study, not evident from 
the brief summaries, is that the boys of fif- 
teen who were admired by the girls were 
also admired by the boys; that is, desirable 
‘fifteen-year-old male qualities were alike as 
viewed by boys and girls. But the girls of 
fifteen who were admired by boys might be 
liked, disliked, or regarded with indiffer- 
ence by their own sex. 

The values which youth places upon per- 
sonality characteristics are not always those 
with which adults agree. Thus the lack of 
concern for neatness shown by twelve-year- 
old boys and the value they place upon 
boisterousness may be the despair of their 
mothers. The glamor admired by fifteen- 
year-old girls often leads them to dress and 
act in a fashion that makes their mothers 
fear they have been getting into bad com- 
pany. If adolescents are to be understood, 
it is important that parents know what ado- 
lescents expect of each other. 


Juvenile delinquency 


Enough adolescents engage in antisocial 
behavior to make juvenile delinquency a 
serious social problem, The circumstances 
that lead adolescents into antisocial behav- 
ior, if understood, can throw light on the 
more general problem of adolescent devel- 
opment. 

We can distinguish between two kinds of 
delinquency: social delinquency and indi- 
vidual delinquency. Social delinquency ex- 
presses itself in gang behavior, in which 
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© Like about myself 
“œ Dislike obout myself 


Girls 


large numbers of young people conform to 
a neighborhood pattern that may include 
car stealing, fighting, sexual indulgences, or 
other forms of behavior frowned upon by 
the adult culture. Individual delinquency, 
by contrast, crops up anywhere, in “good” 
families and neighborhoods as well as “bad” 
ones, and can be best understood as an at- 
tempt by the young person to solve some 
sort of problem of his own. 

The circumstances that lead to social or 
gang delinquency and the kind of subcul- 
ture that leads the gang members to con- 
form to its standards have been well stated 
by Cohen (1955). One explanation he of- 
fers is that children from lower-class homes 
meet a great deal of frustration and humili- 
ation in schools, which all tend to value 
middle-class standards. Hence those who 
suffer together tend to draw together in lit- 
tle groups, and they express their defiance 
by attacking or assaulting the middle-class 
status system. The problem is a complex 
one, accentuated by poverty, broken homes, 
cruelty, and rejection. The main point, 
however, is that youth with common back- 


grounds find in the gang and its rewards a 
basis for mutual support. 

Individual delinquency, not associated 
primarily with bad neighborhoods or cul- 
tural conflict, is in some ways more puz- 
zling. That it has something to do with the 
subtle influences of child-rearing practices 
is indicated by the data presented in the 
preceding chapter with respect to the in- 
fluence of childhood discipline on later ag- 
gression and crime. The fact that the tend- 
ency toward delinquent careers starts early 
has been pointed out in several studies in 
which delinquent or criminal careers have 
been foreshadowed between the ages of six 
and ten (Glueck, 1956; McCord, McCord, 
and Zola 1959).* 


Self-perception, ideals, and values 


If the adolescent is to achieve any con- 
sistency in his social behavior, he has to ar- 
rive at standards of conduct. He must de- 
cide for himself the kind of person he 
wishes to be and ascertain for himself what 
things are worthwhile. Such standards are 
known as ideals or values. When he be- 
comes independent of home, shall he con- 
tinue to accept the standards that his par- 
ents approve? In making himself acceptable 
to his age-mates, does he have to do every- 
thing they urge or dare him to do? He has 
to choose whether to conform or to defy, 
whether to respect conventional taboos or 
to see what he can “get by” with, whether 
to seek immediate pleasures or to set his 
sights on distant goals. He arrives at some 
sort of image of the ideal self he would 
like to become, and then judges himself ac- 
cording to this ideal. 

In this process of self-appraisal the ado- 
lescent is often quite self-conscious, finding 
much to admire in himself, but also much 
to criticize. In an effort to find out about 
the changing self-perceptions during these 
years, Jersild (1952) asked a large number 
of boys and girls from the late elementary 


1 We shall return to consider some of the explana- 
tory theories later on. 
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grades through college to indicate what they 
liked best about themselves and what they 
disliked. Some mentioned appearance, oth- 
ers social qualities, others abilities and spe- 
cial skills. The concern over features of the 
face and head, during these years of change, 
becomes especially great during the junior 
high years, but falls off rapidly as other as- 
pects of self-evaluation take over (Figure 
4-10). Other aspects of social relationships 
and personality become more important as 
the boy or girl becomes more mature. 

The adolescent does not always find it 
easy to attain stable standards and guiding 
values. His parents are the most natural 
source for his standards, but he does not 
always agree with his parents. The younger 
generation faces certain problems the older 
generation did not have to face. Today tele- 
vision or the drive-in theater presents prob- 
lems to the young that differ somewhat 
from the problems their parents faced when 
they were young. New rules have to be 
made, and debate with parents over the 
rules may become a source of conflict. 


Peers more important: 


What to wear to a party 


The clubs you join 


Personal grooming (how to comb your hair, 


dress, etc.) 


Adults more important: 


Advice on personal problems or troubles 
Your political feelings 

How you spend your money 

How you feel about people of other races or 


nationalities 


How to act when out with the gang 


Despite the conflict between generations, 
adolescents turn to parents or other adults 
for advice on matters of greater long-range 
importance, relying on their peers more for 
matters having to do with present social 
participation (Table 4-2). 

The problem of finding a set of values by 
which to regulate conduct is made difficult 
because the values of society itself are in a 
state of flux. Furthermore, the adolescent’s 
own values change as he grows older. Some 
indication of changing standards between 
older and younger contemporaries over a 
30-year period are given by a study of the 
attitudes of adolescents, a study which also 
shows how the standards of society itself 
changed during the period. The time span 
of the study was from 1923 to 1953. 

Eighth-grade, high school, and university 
students checked a set of 375 behavior 
items in 1923. Each item could be marked 
as “disapproved,” “worried about,” or 


“liked.” The study was repeated at 10-year 
intervals. The present account is based on 
the replies of 1734 students in 1923, 1706 


source: Remmers and Radler (1957), pp. 234-35. 
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Increasing tolerance in later years 
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Shifts in attitude between the eighth grade and the senior 
year in college, and between 1923, 1943, and 1953. 
(After Pressey and Jones, 1955) 


in 1943, and 842 (college freshmen and 
seniors only) in 1953. 

Results for items disapproved (thought 
“wrong”) are charted in Figure 4-11. Two 
trends can be noted: (1) In both 1923 and 
1943 college students disapproved of fewer 
items than did contemporary eighth-grade 
pupils or high school sophomores. (2) Be- 
tween 1923 and 1943 and again between 
1943 and 1953, there was a decrease in the 
number of items disapproved, at least by 
college students. 

Most of the items which fewer of the stu- 
dents tested in 1953 thought wrong than did 
comparable students in 1923 were “border- 
line” failings: flirting, toughness, disgrace, 
sportiness, smoking, overeating, extrava- 
gance, betting, shooting craps, slang, chew- 
ing, talking back (Pressey and Jones, 1955; 
Kuhlen and Arnold, 1944). 

While many of the items included in the 
above study were somewhat trivial, the 
over-all trend is toward a relaxing of stand- 
ards, both with increasing age at any one 
time and in our society generally as the 
years go by. Similar age trends have been 
found in the attitude toward religion. With 
increasing age (from 12 years to 18 years) 
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those studied showed increasing tolerance 
toward others’ religious beliefs and prac- 
tices and more doubt about such beliefs as 
the infallibility of the Bible or the sure ex- 
istence of God (Kuhlen and Arnold, 1944). 

Whether he abides by parental values or 
makes fresh choices for himself, the ado- 
lescent has the inescapable task of select- 
ing standards, ideals, and values. 


The Adult Years 


The adolescent years shade imperceptibly 
into adult life. The physical changes of ado- 
lescence may not be completed until the 
age of twenty or beyond, although the more 
dramatic changes have occurred several 
years earlier. Problems of psychological ad- 
justment continue, for the years of early 
adult life are highly competitive in our 
culture. 

The problems of young men and young 
women differ. The man must establish him- 
self in his occupation and prepare for mar- 
riage and a family. The woman, while usu- 
ally also interested in self-support, is run- 


Resident in 
New York *| in Iowa t 


Years which 
appeared happiest 


Childhood (5-15 years) 
Youth (15-25 years) 
Young adulthood (25-45 


years) 51 
Middle age (45-60 years) 6 
Later life (60 and up) 5 
Undecided or no data 8 


TOTAL 
Number of persons reporting 


* source: C. M. Morgan (1937). Subjects from ages 70 
to the 90’s. 

t source: J. T. Landis (1942), as reported by Kuhlen 
(1945). Subjects from ages 65 to 98. 


ning a risk of remaining unmarried if she 
does not find a husband by the time she is 
thirty. If she does find a husband, the prob- 
lems of home and family become hers; if 
she does not, she faces the difficulties of the 
unmarried woman in our culture. 

No period of life is free of problems. 
However, despite the problems it brings, 
the period of young adulthood is looked 
back upon by most older people as their 
time of greatest happiness (Table 4-3). In 
the study cited, women often reported their 
satisfaction in housekeeping and raising 
their children; men, while also referring to 
happy family life, mentioned prominently 
their interest in their work during those 
years. It is worth noting that in the Iowa 
group studied, two-thirds of those who had 
not been married selected the childhood 
years as the time of greatest happiness, 
while only a third of the married ones 
chose the years of childhood and youth in 
preference to the years of early adult life 
(Landis, 1942). 


Masculine and feminine roles 


In the adult years we find a culmination 
of the differences between the sexes that 
have resulted in part from biological dif- 
ferentiation and in part from the roles as- 
signed the sexes in our culture. 

Because the sexes are physiologically un- 
like, it would be easy to infer that as adults 
the differences in behavior between them 
correspond simply to their different biolog- 
ical organizations. Actually the situation is 
much more complex. Whether it is the man 
or the woman who wears lace or highly 
colored clothes depends upon the styles cur- 
rent at the time. A series of historical acci- 
dents determined that until recently men be- 
came bank clerks and women cashiers in 
stores; men telegraph operators and women 
telephone operators; women are increasingly 
taking over some of the jobs men alone 
formerly held. Therefore the problem be- 
comes one of determining whether the 
behavioral differences between men and 


women are to be attributed to biological dif- 
ferences or to cultural influences. 


Masculinity and Femininity in Nonliter- 
ate Societies. Studies of cultures very un- 
like our own dramatically reveal the wide 
range of possibilities in the behavior of the 
two sexes. Reports on sex roles in three 
New Guinea tribes illustrate well how those 
roles differ in various cultures. 


1. A mountain-dwelling tribe, known as 
the Arapesh, was predominantly “femi- 
nine” from our point of view. That is, men 
and women were more alike than in our 
culture. Their similarity lay in their passiv- 
ity, gentleness, mildness, and domesticity. 
Men and women shared the care of the 
children and other home duties with less 
division of labor than that with which we 
are familiar. 

2. Among a river-dwelling people, called 
the Mundugumor, men and women also 
were more nearly alike than in our culture. 
But the Mundugumor similarity was “mas- 
culine.” Both sexes tended to be ruthless, 
aggressive, and violent. In our culture such 
behavior is more often expected of a man 
than of a woman. 

3. The lake-dwelling Tchambuli offer the 
most dramatic contrast to our culture. 
While the sexes had dissimilar roles, as ours 
do, the pattern was largely reversed. The 
Tchambuli woman was the aggressive part- 
ner, the manager of business affairs. The 
man was emotionally responsive to the feel- 
ings of his children, more like a mother 
than a father in our culture, and he was 
subordinate to and dependent upon his 
mate. The psychological reversal was so 
real that the Tchambuli interpreted it as 
biologically natural—even to the extent 
that the man went into confinement and 
suffered while his wife had a baby! (Mead, 
1935, 1949.) 


What these contrasting cultures tell us is 
that sex roles are subject to a variety of dif- 
ferent patternings. This difference does not 
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mean that anatomical and physiological dif- 
ferences between the sexes have nothing to 
do with behavior, but it does mean that cul- 
ture has to be taken into account. 

It is certainly true that the common divi- 
sion of labor between the sexes in nonliterate 
cultures is determined in part by physical 
differences between men and women. Study 
of 224 tribes throughout the world shows 
that, in general, men gravitate toward work 
requiring muscular strength (warfare, met- 
al-working, hunting, mining and quarrying, 
boat-building). Women tend toward occu- 
pations centering on home and children 
(basket-making, gathering fruits and nuts, 
water-carrying, grain-grinding, pottery-mak- 
ing, and clothes manufacture and repair) 
(Murdock, 1937). Bearing and nursing 
children provide a biological reason for 
keeping women at home; man’s greater 
muscular strength makes possible his par- 
ticipation in more strenuous activities. Once 
the division of labor is established, how- 
ever, complex regulation by social pressure 
sets in, and familiar ways of doing things 
are enforced by taboo, ritual, superstition, 
prejudice, and other forms of social con- 
trol. After the patterns have been set, mem- 
bers of one sex may do exclusively what 
members of the other sex could do equally 
well. 


Masculinity and Femininity in American 
Culture. The differences between men and 
women on ability tests are slight. Yet on the 
basis of recognized achievements, women 
tend to fall far behind men. An early list 
of the thousand most eminent persons in 
the world included only 32 women (Cattell, 
1903). Lehman's list of 116 noteworthy 
young creative workers, those in all fields 
who did significant work before age 22, in- 
cluded but three women, and no woman ap- 
peared on his list of older achievers. In a few 
fields, however, women workers represent a 
substantial proportion of the recognized ex- 
perts (i.e., those whose names appear in bio- 
graphical dictionaries or in chronological 
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lists of important achievements). Leaving 
aside the acting profession, where feminine 
roles are required, we note that the most 
striking field is that of children’s literature: 
46 per cent of the recognized authors are 
women. Women represent a fifth or more of 
American authors in other literary fields 
and a fifth of the recognized sculptors, but 
women do not represent even 5 per cent of 
the eminent people in any of the scientific 
fields (Lehman, 1953). 

How can we explain the relatively poor 
showing of women? One reason may be 
that our culture offers men greater oppor- 
tunities for achievement, so that, for equal 
ability, the man tends to be encouraged 
more than the woman. There is also greater 
social pressure motivating men toward 
achievement. All men, for example, are ex- 
pected to earn a living, and for them mar- 
riage provides an added incentive to earn 
it; women, on the other hand, often expect 
a professional career to be ended by mar- 
riage. What our culture expects of men and 
women may be more important than any 
differences in abilities. 

Ability tests are designed to be “fair” to 
men and to women. Thus tests of general 
muscular ability do not use knitting or 
crocheting, which would give advantage to 
the women, or the assembling of electrical 
devices, which would give advantage to the 
men. It is possible to reverse this approach 
by selecting tests which seek to discover 
exactly those items within our culture on 
which men and women are most likely to 
differ, and thereby to arrive at a social defi- 
nition of masculinity and femininity. Such 
a test has been devised (Terman and Miles, 
1936). Items have been retained in the test 
if men and women tend to answer them 
differently; items are discarded if both men 
and women tend to give the same answer. 
When any one person takes the test, it 
therefore can be determined whether he an- 
swers the questions predominantly as men 
do or as women do. He thus receives a 


score characterizing the masculinity or fem- 
ininity of his interests. 

By social masculinity and social feminin- 
ity we mean only the tendencies for men 
in general and for women in general to dif- 
fer in the relative frequencies with which 
they answer questions one way or another. 
Social masculinity and femininity so defined 
must be distinguished from certain other 
concepts of maleness and femaleness. 

The extremes of social masculinity and 
social femininity do not yield pictures of 
the personalities most generally admired 
in men and women. For example, chewing 
tobacco, spitting on the floor, and hanging 
around pool halls are extremely masculine 
characteristics as judged by the fact that 
those activities are engaged in by many 
more males than females in our culture. 
Men who engage in such activities are not 
necessarily more admired merely because 
they are socially more masculine. 

One ideal of masculinity and femininity 
is based on sexual attractiveness, with at- 
tendant considerations of youthfulness and 
vigor. This ideal also is not identical with 
social masculinity and femininity. The 
young woman at the height of her sexual 
attractiveness is likely to have many socially 
masculine interests, such as an interest in 
sports or politics. This fact accounts for the 
somewhat unexpected ranking of the twenty- 
year-old woman in Table 4-4. By the cri- 
teria of social femininity she is only moder- 
ately feminine; women over sixty are more 
feminine in their interests because they tend 
to be more domestic than twenty-year-olds, 
and domestic interests are associated in our 
culture with social femininity. 

The kinds of items yielding differences 
between men and women help us to see the 
importance of cultural roles in the deter- 
mination of interests. Men tend to express 
interest more frequently than women in sci- 
ence, mechanics, and sports; women more 
often than men express interest in religion, 
art, domestic arts, and music. Tests of in- 
formation bear out these differences in in- 


Groups of women 


Most socially masculine: 
Male college athletes 
Engineers and architects 


Most socially feminine: 
Domestic employees 
Stenographers 
Dressmakers and hair- 
dressers 
Women over sixty 


Moderately socially Moderately socially 


masculine: feminine: 
Men in Who’s Who Twenty-year-old women 
Farmers Teachers 


Policemen and firemen Nurses 


Less socially masculine: Less socially feminine: 
Journalists, artists, Who's Who women 
clergymen Women with Ph.D.’s and 


M.D.’s 
Superior women athletes 


Men over sixty 


source: Terman and Miles (1936), pp. 160, 181. 
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terests. Men are able to give the correct an- 
swers more frequently when the subject 
matter is science, mechanics, or sports; 
women give the correct answers more often 
when the subject matter is flowers, dress 
fabrics, color combinations, precious stones, 
or household furnishings. 

The results of such a test show us that 
masculine and feminine interests are largely 
determined by custom and that they are 
only moderately influenced by the native 
endowments of men and women. 


CRITICAL DISCUSSION 


While it is convenient to determine how men 
and women differ in a given culture by the 
ways in which they characteristically act, this 


ee 
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may tell us more about the culture than it does 
about the masculinity or femininity of a given 
man or woman within that culture. By cul- 
tural standards a young woman may be much 
too interested in sports and politics to score 
high on the Terman-Miles femininity test; yet 
in terms of her femininity as judged by ap- 
pearance, dress, attractiveness to the opposite 
sex, she might be rated highly feminine. Simi- 
larly, a young man interested in music and 
religion will by these interests lower his score 
on a social masculinity test, yet he, too, might 
rate highly masculine by physical appearance, 
strength, interest in and attractiveness to 
women. It would evidently be possible to con- 
struct a masculinity-femininity scale that 
would not exaggerate the differences in an- 
swers by men and women, but would use 
other criteria, such as prominence of the ap- 
propriate secondary sex characteristics or in- 
terest in and capacity to elicit favorable re- 
sponses from the opposite sex. 

Other interesting pencil-and-paper tests of 
masculinity and femininity tend to resemble 
the Terman-Miles test in construction, al- 
though at least one of these, a scale on the 
California Psychological Inventory (Gough, 
1957), has attempted to eliminate extreme 
items (such as attendance at pool halls or 
beauty parlors) as too social to deserve inclu- 
sion in a test based purely on the differences 
in the way most men and women answer. 

A radically different kind of test, devised by 
Franck and Rosen (1949), is based on the as- 
sumption that men and women differ in their 
fantasies and hence in their imaginative pro- 
ductions. They prepared a test consisting of 
simple arrangements of lines or geometrical 
forms. The subject is then asked to draw a 
picture to complete the form in any way he 
wishes. Because men and women tend to com- 
plete the forms somewhat differently, it is pos- 
sible to score the productions of any one sub- 
ject with respect to the agreement or disagree- 
ment with the productions typical of his sex. 
The scores on this test, while meeting satisfac- 
tory standards of consistency, do not correlate 
with scores on the previously described ques- 
tion-and-answer tests. The Presumption is that 
the Franck scores test certain latent or “uncon- 
scious” aspects of masculinity and femininity 
not revealed in the more superficial social type 
of tests (Miller and Swanson, 1959). While 
more evidence is needed, the point is clear 
enough that masculinity and femininity as de- 
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fined by a test such as that of Terman and 
Miles, or that of Gough, are incomplete meas- 
ures of what is meant by masculinity and 
femininity. 
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Marital happiness 


As we follow the development of the 
child through adolescence and into adult 
life, we may naturally inquire as to his or 
her suitability for marriage and likelihood 
of making a happy marriage. The increas- 
ing divorce rate (now about one divorce for 
every five marriages) is only one indication 
of the amount of unhappiness in marriage, 
for many unhappy marriages do not end 
in divorce. We may well investigate the 
factors in early life that make one person 
better suited for marriage than another. 

Two large-scale studies, carried on at 
about the same time and with somewhat 
similar techniques, provided useful infor- 
mation which has been followed up by later 
investigators. One study was based on the 
replies of 792 couples, primarily from the 
Los Angeles area (Terman and others, 
1938), the other on the replies of 526 cou- 
ples located in the Chicago area (Burgess 
and Cottrell, 1939), 

The logic of both studies was similar. 
First the investigators tried to establish a 
reasonably satisfactory index of happiness 
in marriage; then they examined the back- 
ground of each person to find certain fac- 
tors, present before marriage, from which 
a scale predictive of happiness could be 
made. Hence each couple was asked to sup- 
ply information of two sorts: (1) informa- 
tion about the happiness of the present 
marriage, and (2) information about his 
or her experiences before marriage. By re- 
lating the two sorts of information, some- 
thing can be said as to the kind of person 
likely to make a happy marriage and the 
kind of person likely to make an unhappy 
marriage. There are some difficulties about 
obtaining both kinds of information be- 


cause of the deceptiveness of memories, 
which may be colored by the present state. 
Thus a person now happy may be more 
likely to recall his childhood as happy than 
one now unhappy, even if their childhoods 
were similar. 

Later studies have shown that the orig- 
inal investigations were valid by taking the 
essential next step: testing engaged couples 
before marriage and then studying their 
happiness after marriage. Kelly (1939) 
tested 82 couples before marriage on back- 
ground-personality items and then tested 
them on marital-happiness items after they 
had been married for two years. He found 
correlations of +.26 for husbands and 
+.30 for wives, showing a low but positive 
relationship. 

Burgess and Wallin (1953) report a 
study in which they tested 1000 engaged 
couples and followed up 666 of them after 
they had been married three to five years. 
They found correlations of +.31 for hus- 
bands and +.27 for wives, values similar 
to those found by Kelly. The significance 
of these studies is that they show some 
people to be better marital risks than oth- 
ers. Whether or not a person is a good risk 
can perhaps be determined from the kind 
of person he is and the kinds of experiences 
he has had before marriage. The correla- 
tions are too low for much weight to be 
given to these tests, however, for purposes 
of individual guidance. 

The continuity of personality is well il- 
lustrated by the fact that characteristics 
most predictive of happiness have their 
origins in early childhood: the happiness of 
the parents’ marriage, lack of conflict with 
the mother or father, attachment to the 
parents and to brothers and sisters, attrac- 
tiveness of the opposite-sexed parent. Any 
of these increases the likelihood of a happy 
marriage when this child grows up. 

One item found in the California study 
to be related to marital happiness scores 
was happiness in childhood. Those who re- 
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Childhood discipline and marital happiness 


Mean happiness score 


Very strict Firm, Hod 


Irregular 
not harsh own way 


Childhood discipline 


Reports by husbands and wives of the kind of childhood 
discipline they experienced show its effects on marital 
happiness. (After Terman and others, 1938) 


membered their childhoods as being gener- 
ally happy made higher marital happiness 
scores than those whose childhoods were 
remembered as less happy. 


It is a favorable omen for the success of 
a marriage if husband and wife had a happy 
childhood. According to our data, no other 
item of information relating to background 
is more significant. . . . It far outweighs 
such items as adequacy of sex instruction, 
religious education, adolescent “petting,” or 
even premarital intercourse.” 


Discipline in the home is another item 
predictive of later happiness or unhappi- 
ness. As we might have expected from the 
discussion in Chapter 3, the favorable type 
of discipline is that which is firm but not 
harsh (Figure 4-12). The most unfavor- 
able kind is that which is irregular and un- 
predictable. The relationships hold equally 
well for men and for women. It will be 
noted that the kind of discipline leading 
to happy marriage is the kind associated 
with nondelinquency (p. 92). 


2 Terman and others (1938), p. 228. 
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The productive years 


During the working years of adult life, 
careers reach their climax and then taper 
off toward retirement. From which years 
can we expect man’s best work? How long 
is he likely to remain productive? The an- 
swers to these questions are important for 
a society in which life expectancy is in- 
creasing and in which there will be more 
and more older people. 

Performers who depend upon strength, 
speed, or precision of movement tend to 
reach their peaks of skill in the years from 
twenty-five to twenty-nine. It may be as- 
sumed that champion performers are al- 
ways well trained and eager to do their 
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How old are champions? 


50 


Per cent of champions 


20-24 25-29 30-34 35-39 


best, so that a study of the ages at which 
the championship is reached furnishes use- 
ful evidence of age as an element in skill. 
The ages at which championships were won 
in a number of sports are plotted in Figure 
4-13. The sports which make less demand 
upon stamina and more upon precision 
(rifle and pistol shooting, billiards) do not 
show the rapid falling off with age charac- 
teristic of the more strenuous sports such 
as tennis and boxing. The leisure-time in- 
terests of adults correspond in part to these 
age changes in skill: as adults grow older, 
they turn to sports, such as golf, which can 
be played at a pace suited to the age of the 
participant. 


1 Boseball 
— Boxing 
— Tennis 

Rifle and pistol shooting 
ratati Billiords 


40-44 45-49 


Age in years 


Ages at which championships have been won in sports. (After Lehman, 1938) 


Age at time of maximum rate of contribution 


General field 


of creative work 
30-35 35-40 40-45 
Physical sciences, | Chemistry Mathematics Geology 
mathematics, Physics Astronomy 
inventions Electronics 
Practical inven- 
tions 
Surgical tech- 
niques 
Biological sciences Botany Bacteriology 
and medicine Classical descrip- Physiology 
tions of disease Pathology 
Medical discoveries 
Genetics 
Entomology 
Psychology 
Philosophy, Economics and 
education, and political science 
social sciences 
Logic Metaphysics 
Ethics 
Esthetics 
“General philosophy” 
Educational theory 
and practice L 
Social philosophy 
Musical Instrumental Vocal solos Chamber music Cantatas 
compositions selections Symphonies Nonsymphonic Light opera and 
orchestral music musical comedy 
Grand opera 
Literar Lyrics and bal- Satiric poetry Tragedies Novels y 
inin R ‘ads (German) Short stories “Most influential “Best books’ 
Odes Religious poetry books” Best sellers 
Elegies (hymns) Hymns by women Miscellancous 
Pastoral poetry Comedies prose writings 
Narrative poetry 
Sonnets 
Lyric poetry 
Painting and Oil paintings American sculpture Modern architecture 
sculpture Oil paintings (con- 
temporary artists) 


source: Lehman, 1953. 


4 Adolescence and Adulthood | 117 


4-14 


Age at which superior works 
were produced 


100 


è 2 s 


of maximum productivity 


» 
S 


Number of productions os per cent 


30 40 50 60 70 80 90 
Age in years 


Ages at which 933 scientists, mathematicians, and inven- 
tors produced 1359 superior contributions. (After Lehman, 
1953) 


How about productive efforts in science, 
literature, and the arts? When are men at 
their best in creative work? 

The results of a prodigious amount of 
work by Lehman (1953) are summarized 
in Table 4-5. Here we find the ages at 
which men tend most frequently to make 
superior contributions to the fields speci- 
fied in the table. Lehman produced the data 
by going to bibliographies and historical 
summaries of the various fields and by get- 
ting the cooperation of experts in sorting 
out the superior from the pedestrian per- 
formance, By then finding out the age of 
each man at the time of his discovery or 
creative work, Lehman was able to chart 
the most productive years in each of the 
fields. In this way he avoided the bias that 
comes from looking either for very young 
producers or very aged ones. For most of 
the fields the age of maximum productiv- 
ity is between 30 and 40; for a few it is 
earlier, for a few later. Within each field 
productivity begins before 30 and contin- 
ues after 40; a generalized curve for the 
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fields of science, mathematics, and inven- 
tion is plotted in Figure 4-14. Although dis- 
tinguished contributions are made through- 
out life, the rapid rise to the peak and the 
gradual decline thereafter are striking. 

The previous data have all been con- 
cerned with superior performances. Do sci- 
entists and writers who do good work early 
tend to do better as they mature, or is their 
best work done early? Lehman has chosen 
to answer this question by finding the ayes 
at which distinguished men in various ficids 
produced their one “best work,” as judged 
by other competent men in the same field. 
If the ages at which the “best works” were 
produced are compared with the ages at 
which the total works were produced, we 
get an answer to our question. One such 
answer, typical of a number obtained by 
Lehman, is given in Figure 4-15. The one 
“best work” of each of a number of distin- 
guished philosophers tends to be published 
at the height of the period of general pro- 
ductivity. While philosophers continue to 
produce until late in life, the distinguished 
contributions made late represent a pro- 
gressively smaller fraction of the total out 
put. The same general conclusion applies in 
other fields: when the very best works only 
are plotted, the peak of maximum produc- 
tivity remains early, and the decline with 


Decade 
from which 


Coefficient of correlation between scientific 
productivity in earlier and later decade 


prediction 
is made 


SOURCE: Dennis, 19546, Based on study of 43 psycholo- 
gists born between 1850 and 1860 and living until 70. 
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4-15 : ee 
Age at which best work 
was produced — A 


Age of best work and general 
productivity of 182 deceased 
philosophers. The colored line in- 
dicates the one best treatise (as £ 
determined by consensus); the > 
black line, ages at which 1593 20 
other books by these same men i) 
wore first published, (After Leh. r 
man, 1953) 


age is more striking than for generally su- 
perior productivity. 

Eminent scientists, whether they achieve 
eminence early or late, continue to be pro- 
ductive throughout their lives, so that a re- 
lationship can be established between emi- 
nence and productivity (Dennis, 1954a). 
Not only in the sciences but in other fields 
as well (e.g., music, general books, linguis- 
tics), the upper tenth of productive writers 
produces between one-third and two-thirds 
of the material (Dennis, 1955). These data 
raise fascinating but elusive problems. Do 
very productive people have a better chance 
to hit upon something important? Do peo- 
ple who happen to attract prominence early 
become motivated to remain productive? 
We need further research to give answers 
to these questions. We do know that peo- 
ple who are productive early are more 
likely than the less productive to continue 
to create in their later years. This is true 
whether or not they attain eminence (Table 
4-6). 

The data in Table 4-6 are based solely 
on psychologists, but Dennis also studied 
the publication lists of 41 nonpsychologist 
members of the National Academy of Sci- 
ences. These men were more highly selected 


=O Other books by some authors 


=O One best treatise 
o o o 70 80 90 


than the psychologists (whose names were 
taken from a general register of psycholo- 
gists, regardless of eminence). The aver- 
age number of publications for the National 
Academy members was much higher than 
for the psychologists. The correlations be- 
tween early decades and later ones were 
similar for those of the psychologists, ex- 
cept that the decade of the 20’s was some- 
what less predictive for nonpsychologists. 
In general, productivity during the 30's is a 
good predictor of what will happen in suc- 
ceeding decades (Dennis, 1954). 


CRITICAL DISCUSSION 


The work of both Lehman and Dennis calls 
attention to the possibility of using existing 
historical data for quantitative purposes. Hy- 
potheses can be tested with such data as well 
as with data freshly gathered in the laboratory, 
and (as in these studies) can provide infor- 
mation which could not be obtained in the 
laboratory. Historical data have some other 
advantages over laboratory data, in that the 
people studied represent an ability level that 
could not be matched in the laboratory and 
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are more highly motivated in their work than 
laboratory subjects generally are. The labora- 
tory has the advantage of more stringent con- 
trol, but the disadvantage of more restricted 
subjects. 

Dennis (1958) points out certain haz- 
ards in the use of historical data. He has 
argued that one reason Lehman’s scientists 
seem more eminent when they are younger 
than when they are older is that the number 
of scientists increases very rapidly, so that on 
the basis of numbers alone scientists are los- 
ing their competitive advantage. That is, if 
the same famous man had been a young man 
25 years later, his chances of fame, with the 
same amount of creativity, would have been 
much less. Perhaps, therefore, Lehman has 
been plotting an increase in competition rather 
than a decrease in productivity with age. This 
is an interesting point, but Lehman (1960) 
appears to have shown that the amount of this 
effect as a distortion of his findings would not 
be very great. 


LS 


Retirement 


The problem of how to occupy one’s day 
in a manner which makes one feel needed 
and useful is a severe one for older people, 
particularly for those who reach an arbi- 
trary retirement age (often at 65) while 
they are still energetic and in good health, 
Increasing longevity has produced a great 
many more older people in our society 
than there once were, and their problems 
hence take on more social importance (Fig- 
ure 4-16). A man receives emotional sup- 
port from his work and from the people 
associated with it; those who reach retire- 
ment age are often unprepared for the loss 
of this support. 

One method of cushioning the psycho- 
logical shock of retirement is that of taper- 
ing off, or partial retirement. Such partial 
retirement provides greater leisure while the 
person is vigorous enough to develop new 
interests appropriate to his mature years. 
He is not suddenly pushed off the crowded 
dock of work into an endless sea of leisure. 
The president of a corporation often be- 
comes chairman of the board in his later 


years. The emeritus-professor plan in most 
of our universities permits the retired pro- 
fessor to continue his research and writing, 
even though he no longer conducts classes 
Such a method of tapering off has genuine 
psychological advantages, and related plans 
are being developed within other lines of 
work (Breckinridge, 1953), 

The problems of the later years of life 
have many other facets. The person who 
has suffered a heart attack or other debili- 
tating illness is often demoralized by the 
experience and requires a period of psy 
chological as well as physical rehabilita- 
tion, The problems of loneliness due to 
death of family members, children moving 
away, inability to travel, have to be met. 
Various kinds of activity centers for older 
people are being developed to meet these 
needs. The present scale of the problem of 
the later years is such as to direct a good 
deal of attention to it, and undoubtedly 
more adequate research will be conducted, 
on the basis of which sound policies can 
be proposed. 


4-16 
The aged in the United States 


10) 


Per cont of population over 65 


1980 
lest.) 


1900 1920 1940 1960 
The percentage of the total population aged 65 or over 
has more than doubled in the last half-century, though the 


trend shows signs of slackening. (U.S. Bureau of Census) 
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SUMMARY 1. Puberal changes bring the greatest modifications in physiological 
processes during the lifetime of the individual. These changes differ between 
boys and girls, but there are similarities in the pattern of changes both un- 
dergo. Girls enter upon the puberal changes earlier and on the average 
reach maturity about two years before boys do, but because of individual 
differences some boys go through puberal changes earlier than some girls. 


2. The out-of-step character of adolescent changes aggravates some of 
the social and emotional problems of adolescence. These out-of-step 
changes are responsible for the idea that adolescence is an awkward age, 
which is true enough of some adolescent social behavior but not of physical 
coordination. 


3. Many adolescent problems can be understood in terms of the new 
situations the adolescent faces and the overlapping situations that confront 
him. The new situations arise when he is large enough and old enough to 
be permitted to do things that smaller and younger children are not al- 
lowed to do. The overlapping situations come about because entering 
adulthood is a gradual process and the adolescent is in some sense at 
once a child and an adult. 


4. Specific problems arise in the areas of sex, emancipation from home, 
relation to age-mates, and arriving at standards of value. 


5. Adolescent conflicts may result in juvenile delinquency. /ndividual 
delinquency, based on personal problems, is distinguished from social 
delinquency, expressed in gang behavior. 


6. The problems familiar in adolescence do not end with the attainment 
of adulthood. Problems of adjustment in early adult life are continuous 
with those in adolescence except for the lesser importance of growth 
changes. 

7. Sex roles become differentiated in adult life. Study of nonliterate 
cultures (as well as our own) shows that the differences depend only in 
part upon the biological roles of the two sexes, Cultural arrangements de- 
termine many of the differences that we find. 


8. Studies of marital happiness point up the fact of continuity of develop- 
ment, for the most important predictors of marital happiness go back to 
childhood: the happiness of parents, a happy childhood, affectionate rela- 
tions with parents and siblings, and a firm but not harsh discipline. 


9. The years of greatest proficiency and productivity center in the ages 
between 20 and 40. Although productivity may continue until late in life, 
the later rate can generally be predicted from productivity in the 30's. 


10. Increased longevity creates new problems for those who pass the 
retirement age. 
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SUGGESTIONS 
FOR 

FURTHER 
READING 


The physical and physiological changes in adolescence, along with their 
correlates in social behavior, are dealt with in Henry (Ed.), Adolescence 
(1944), and in Stolz and Stolz, Somatic development of adolescent boys 
(1951). There are a number of textbooks on adolescent psychology, such as 
Jersild, The psychology of adolescence (1957), Strang, The adolescent views 
himself (1957), and Wattenberg, The adolescent years (1955). 

The nature of sex differences and the cultural roles assigned to men and 
women in different cultures are treated by Mead, Male and female (1949), and 
Scheinfeld, Women and men (1943). 

The problem of the most productive years is dealt with in great detail in 
Lehman, Age and achievement (1953). 

For a general overview of development, including the problems of the older 
years, see Pressey and Kuhlen, Psychological development through the life span 
(1957). 

For some of the problems of aging, see Kleemeier, Aging and leisure (1961) 


5 Motivation 


Range and classification of motives 
Survival motives: drives 

Social motives: drives and dispositions 
Ego-integrative motives 

Theories of motivation 


6 Emotion 


Emotional states 

Emotional development 

Emotions and motivated behavior 
Emotional states as adaptive or disruptive 


To understand behavior we must know how it is aroused and directed; these 
aspects of energetic and goal-directed behavior fall within the province of 
motivational psychology. Because pleasures and pains, hopes and fears, 
satisfactions and annoyances are closely related to the successes and failures 


of motivated behavior, there is an intimate connection between motivation 


and emotion. 
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Motivation 


Although organisms are occasionally quies- 
cent—as in sleep or hibernation—it is 
much more characteristic of them to be ac- 
tive. In order to understand the active or- 
ganism—why it does what it does when it 
does it—we search for motives, for springs 
of action. By a motive we mean something 
that incites the organism to action or that 
sustains and gives direction to action once 
the organism has been aroused. A dog bur- 
ies a bone, a child practices on the piano, a 
task force sends a rocket to the moon. When 
we ask “why” these actions take place, we 
are inquiring about motives. 

There are two main aspects of motivated 
behavior: first the activating or energizing 
aspect, and second the directional aspect. 
By activation we mean the difference be- 
tween being asleep or awake, between be- 
ing relaxed and being tense, between “tak- 
ing it easy” and putting forth effort. Mo- 
tivational activation produces a state of 
readiness for behavior, as in the difference 
between the horse standing quietly in the 
stall and champing at the bit when ready 
for the race. The same act engaged in by a 
less activated organism will be done less 
vigorously than by an aroused one. In ad- 
dition to producing a state of readiness for 
behavior, an activated motive also tends 
to set off behavior in a particular direction. 
The hungry animal is ready to run to food 
and to eat, the thirsty one to drink, the one 
in pain to escape the painful stimulus. 


We may well ask whether or not all be- 
havior is motivated. The answer is not easy, 
for even such reflex behaviors as the heart- 
beat and digestion serve purposes in the life 
of the organism, and are responsive to vari- 
ous kinds of motivational activation. Sim- 
ple reflex behavior is not usually thought of 
as motivated, although there is no simple 
rule by which it is excluded, but all more 
complex behavior, especially all learned be- 
havior, is clearly responsive to motivational 
activation and control. 


The Range and Classification 
of Motives 


Motivational dispositions vs. 
aroused motives 


Not all the motives which can incite an 
organism to action are likely to be operative 
at the same time. A student who spends long, 
hours studying during the week because of 
his motivation to make good grades may be 
seen howling with excitement at the Saturday 
afternoon football game for quite different 
motives. He carries many motives with him, 
even when they are not being expressed; 
these are called motivational dispositions, 
persistent characteristics deriving from in- 
heritance or prior experience or both. We 
may speak of aroused motives when these 
dispositions find expression in behavior ac- 
tually taking place. This distinction reflects 
the idea, repeatedly noted in the text, that 
the explanation of behavior has both its 
developmental (historical) and its interac- 
tive (contemporary) aspects. Motivational 
dispositions reflect the organism’s past; 
aroused motives are a consequence of pres- 
ent interactions among internal and exter- 
nal circumstances. 

Even though they belong to the same 
species, individuals differ in their motiva- 
tional dispositions. One person may be a 
voracious eater, while another may have 
a moderate appetite. Moreover, at any one 
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time the voracious eater may be well-fed 
and not ready to eat more, while the person 
with a moderate appetite may at times be 
very hungry indeed. In making these state- 
ments, we are distinguishing between the 
persistent motivational disposition and the 
aroused motive. 

A large part of the experimental work on 
motivation is concerned with easily identi- 
fied motives such as hunger, thirst, sex, and 
pain, and most of this work is concerned 
with the manifestations of these motives 
when they are aroused. Most classifications 
of motives deal, however, with motivational 
dispositions. That is, the classification seeks 
to provide a catalogue of the motives that will 
be found in an activated state when the cir- 
cumstances of arousal become appropriate. 
It turns out that such classification is highly 
arbitrary, a fact that becomes clear when 
we see how different are the various at- 
tempts to classify human motives. Thomas 
(1923) reduced human motives to four 
“wishes”: for security, for recognition, for 
response from one’s fellows, and for new 
experience. Maslow (1954) listed the basic 
“needs” (i.e., motivational dispositions) as 
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use motivational 
arousal 


This Kentish merchant has learned 
by experience and tradition what 
it is that will motivate a donkey 
to move. 


physiological needs, safety needs, belong- 
ingness and love needs, esteem needs, and 
the need for self-actualization. Others have 
preferred much longer lists. Murray (1938) 
listed 12 “viscerogenic” (i.e., physiological) 
and 28 “psychogenic” needs (Table 5-1). 
The following considerations help to ac- 
count for the differences in lists that various 
writers propose: 


1. The expression of human motives differs 
from culture to culture and from person 
to person within a culture. This differ- 
ence arises because many motives are 
learned as a result of specific experiences 
and in any case are expressed through 
learned behavior. 

2. Similar motives may be manifested 
through unlike behavior. A motive to as- 
sert antagonism to another person may 
be expressed either by an attack upon 
him or by withdrawal from his presence. 

3. Unlike motives may be expressed through 
similar behavior. Thus two people may 
take up oil painting, one to please a 
parent, the other to annoy a parent. 

4. Motives often appear in disguised form. 
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A. Needs associated chiefly with inanimate objects 
1. Acquisition: the need to gain possessions and property. 
2. Conservation: the need to collect, repair, clean, and preserve things. 
3. Orderliness: the need to arrange, organize, put away objects, to be tidy and clean; to be precise. 
4. Retention: the need to retain possession of things; to hoard; to be frugal, economical, and miserly. 
5. Construction: the need to organize and build. 


B. Needs expressing ambition, will power, desire for accomplishment, and prestige 
6. Superiority: the need to excel, a composite of achievement and recognition. 
7. Achievement: the need to overcome obstacles, to exercise power, to strive to do something difficult as well 
and as quickly as possible. 
8. Recognition: the need to excite praise and commendation; to demand respect. 
9. Exhibition: the need for self-dramatization; to excite, amuse, stir, shock, thrill others, 
10. Inviolacy: the need to remain inviolate, to prevent a depreciation of self-respect, to preserve one's "good 
name.” 
11. Avoidance of inferiority: the need to avoid failure, shame, humiliation, ridicule. 
12. Defensiveness: the need to defend oneself against blame or belittlement; to justify one’s actions. 
13, Counteraction: the need to overcome defeat by restriving and retaliating. 


C. Needs having to do with human power exerted, resisted, or yielded to 
14, Dominance: the need to influence or control others. 
15, Deference: the need to admire and willingly follow a superior; to serve gladly. 
16. Similance: the need to imitate or emulate others; to agree and believe. 
17. Autonomy: the need to resist influence, to strive for independence. 
18. Contrariness: the need to act differently from others, to be unique, to take the opposite side. 


D. Needs having to do with injuring others or oneself 
19. Aggression: the need to assault or injure another; to belittle, harm, or maliciously ridicule a person. 
20. Abasement: the need to comply and accept punishment; self-depreciation, 
21. Avoidance of blame: the need to avoid blame, ostracism, or punishment by inhibiting unconventional im- 
pulses; to be well behaved and obey the law. 


E. Needs having to do with affection between people 
22. Affiliation: the need to form friendships and associations, 
23. Rejection: the need to be discriminating, to snub, ignore, or exclude another. 
24. Nurturance: the need to nourish, aid, or protect another. 
25. Succorance: the need to seek aid, protection, or sympathy; to be dependent, 


F. Additional socially relevant needs 


26. Play: the need to relax, amuse oneself, seek diversion and entertainment. 
27. Cognizance: the need to explore, to ask questions, to satisfy curiosity. 
28. Exposition: the need to point and demonstrate; to give information, explain, interpret, lecture. 


—— 


source: Murray, 1938. The psychogenic needs are distinguished from viscerogenic, or physioiogical, ones. In the 
listing, changes of wording have been made to avoid some of the neologisms coined by Murray. 
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Boys have been known to steal because one of the basic motives) but a disguised 
of sexual conflicts. Here the motive for sexual drive. 

stealing was not a “motive to acquire” 5. Any single act of behavior may express 
(recognized by some psychologists as several motives. A scientist at work in 
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his laboratory may be motivated by a 
yearning to search for truth, by a desire 
for fame, by the necessity of increasing 
his earning power to support his family. 
All these as well as other motives may 
be active at the same time. The principle 
of multiple determination of behavior 
is an important one, but it makes diffi- 
cult the description of the motives active 
at any given time. 


These five considerations mean that we 
cannot arrive at a definitive list of motives 
simply by classifying the activities in which 
men engage. Instead, we must infer basic 
motives underlying these activities. Even 
though we know a great deal about human 
motives and even though our inferences are 
accurate, we still have to decide how de- 
tailed our list shall be. Perhaps the desire 
for status may be treated as a single motive. 
Or, if we wish, we may treat the various 
aspects of status—domination, prestige, 
power, and security—as separate motives. 
Hence the fact that experts choose lists of 
different lengths does not necessarily imply 
contradiction. 

While there appears to be less arbitrari- 
ness in listing motives (such as hunger and 
thirst) which have clear physiological bases, 
these motives too display complications 
that make classification somewhat arbitrary. 
There are specific hungers that are motivat- 
ing, such as the salt-hunger that sends ani- 
mals to the salt-lick. There are perversions 
of appetite in which the desire for particu- 
lar kinds of food is quite out of proportion 
to bodily needs. There are specific culti- 
vated thirsts, as is well known. Thus hunger 
and thirst are by no means simple and uni- 
tary motives. 


A provisional classification 

A classification of motivational disposi- 
tions and of the aroused motives to which 
they give rise serves primarily as a reminder 
of the complexity of motivation. It should 
not be taken as a final listing and should not 


be permitted to distract attention from the 
subtle interrelationships, equivalences, and 
transformations that occur among motives. 

We may take as a rough basis of classifi- 
cation those motives most closely related to 
maintaining the organism in its environ- 
ment (the survival motives); those that pro- 
vide for group life, particularly the inter- 
action with other organisms of the same 
species, although sometimes involving other 
species (the social motives); and, finally, 
the motives built around the self, which are 
particularly important in man (the ego- 
integrative motives). 

The survival motives are often identified 
with bodily needs, such as the need for food, 
for water, or for moderate ranges of tem- 
perature. We therefore speak of the mo- 
tives of hunger or thirst or avoidance of 
extremes of heat or cold. Related to these 
are the motives dealing with activity and 
rest, with elimination of waste products, 
with escape from bodily injury and pain. 
It is, however, difficult to specify as needs 
certain motives that belong in this group. 
These include the desire for an optimum 
level of activity (seen, for example, in the 
play of animals and children), and the 
satisfying of curiosity, a motive which pro- 
vides an alertness to environmental danger, 
but which goes much farther. Because they 
are so closely related to bodily deficiencies, 
the survival motives when aroused display 
a persistence that gives them a “driven” 
quality—a fact which has led to their be- 
ing called drives. 

The social motives all involve other or- 
ganisms. The survival of the species may 
depend upon these motives, but they do not 
have the same urgency for the individual as 
the motives previously listed. Thus the sex 
motive is essential for reproducing the spe- 
cies, but an individual can live out his life 
even though this motive is frustrated. Also 
closely related to survival are the parental 
motives that lead to the care of the help- 
less young, and the other affiliative motives 
that make group life possible. More com- 
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plex, but found through much of the ani- 
mal world as well as in man, are motives 
having to do with dominance and submis- 
sion, with aggression and abasement. Not 
all social motives are affiliative; some lead 
us to seek the company of others, some lead 
us to avoid others, some lead us to attack 
others. What social motives have in com- 
mon is their reference to other organisms, 
usually, but not always, of the same species. 

The ego-integrative motives have to do 
with self-respect and mastery in ways that 
are insufficiently described in terms of sur- 
vival and affiliation. They include mastery of 
the environment, as in the desire to grow 
things, to construct or invent, or to exert 
power in destruction. They also include the 
desire for prestige in the eyes of other in- 
dividuals or for power over them. The neg- 
ative aspect of these personal motives is 
the desire to avoid a sense of inferiority and 
self-depreciation; the positive aspect is to 
have a sense of attainment, self-actualiza- 
tion, or self-fulfillment. 

This threefold classification (survival, so- 
cial, and ego-integrative motives) will serve 
as a useful indication of the territory a 
theory of motivation must cover, provided 
we do not consider it a final or definitive 
list. 


Survival Motives: Drives 


Some motives are more readily studied in 
the laboratory than others, particularly 
those that have clear physiological corre- 
lates. We can begin our detailed study of 
motives by examining hunger, thirst, and 
pain drives, all obviously important in per- 
mitting the organism to survive in the en- 
vironment. The concept of drive usually im- 
plies a state of deprivation or injury, giving 
the related behavior a certain urgency, but 
as we shall see, certain other kinds of mo- 
tives may also be called drives, 

Drives are usually studied as aroused mo- 
tives. Whatever the motivational disposi- 


tion, behavior does not occur unless there 
is some kind of activation or arousal. From 
a physiological standpoint, arousal may be 
by way of (1) incoming nervous impulses 
from stimuli either in the environment or 
within the organism, (2) chemical or hor- 
monal changes reaching a nerve center or 
a homeostatic mechanism, or (3) processes 
generated within the central nervous sys- 
tem itself. Many sensory stimuli are moti- 
vationally relevant as arousers, e.g., the 
odor of a female in heat sexually arouses a 
male animal, a thorn in the foot arouses 
the hiker. The stimuli may be internal, as 
when stomach contractions produce hunger 
pangs. There is abundant experimental evi 
dence on the importance of hormones in 
behavioral arousal, particularly behavior re- 
lated to sexual activity, The spontaneous 
activity of the brain has been indicated 
earlier (Chapter 2), but how the brain may 
spontaneously determine some of the 
rhythms of motivational arousal is still 
a matter of conjecture, The importance of 
the reticular formation as an arousal mech- 
anism has already been indicated, and the 
specific regulatory features of the hypo- 
thalamus have also been noted. 


Hunger drive 


Studies of hunger permit us to under- 
stand some of the components of moti- 
vation, The need for food rests upon the 
depletion of food substances in the blood. 
This condition leads to restless activity in 
animals and, in man, to the awareness of 
a craving for food. When food substances 
are depleted in the blood, the need to re- 
plenish them causes an increase in stomach 
contractions. These stomach contractions 
produce internal stimuli that are part of 
the aroused state: they make the organism 
active and they are the source of hunger 
pangs. 

A person who has gone without food for 
some hours does not feel hungry all the 
time. The aching or gnawing feelings de- 
scribe? as hunger pangs occur irregularly. 
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Note that the reported hunger pangs correspond closely to the periods when stomach contractions are at 


their maximum. (After Cannon, 1934) 


In experiments designed to discover the 
basis for these pangs, the food-deprived 
subject swallowed a rubber balloon, which 
was then inflated until it was firm against 
the walls of the stomach. A small tube from 
the balloon was connected to a recording 
instrument, so that a pointer moved when- 
ever the walls of the stomach contracted 
(see Figure 5-2). The subject, who could 
not see the pointer, was given a telegraph 
key to press whenever he felt the pangs of 
hunger. It was found that his pressing of 
the key was almost simultaneous with the 
contractions of his stomach. 

The relationship of food deprivation to 
stomach contractions suggests that the hun- 
ger drive may be identified with stimuli 
from the contracting stomach. The expla- 
nation is not so simple, however, for hun- 
ger can occur in the absence of stomach 
contractions. The hunger drive to which 
food deprivation gives rise is dependent 
on more than these contractions. For ex- 


ample, a man whose stomach had been re- 
moved surgically and whose esophagus was 
then connected directly to his intestine re- 
ported periodic desires for food much the 
same as those of persons with stomachs 
(Hoelzel, 1927). And rats whose stomachs 
were removed for experimental purposes 
showed hunger behavior like that of nor- 
mal rats, except that they tended to show 
it more frequently, The more frequent hun- 
ger may have been due to the reduced food- 
storage capacity (Tsang, 1938). 

Hunger stirs a rat to activity. If we as- 
sume that its hunger is due to stomach con- 
tractions, we must also assume that its ac- 
tivity is the result of sensory messages from 
the stomach to the brain; but the fact is 
that, when the sensory nerves from the 
stomach to the brain are cut, a rat’s hunger 
behavior remains normal (C. T. Morgan 
and J. D. Morgan, 1940). 

We have sufficient evidence to indicate 
that the chemical state of the body influ- 
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ences the hunger drive in ways other than 
by stomach contractions. The complexity of 
hunger is further indicated by the presence 
not only of a general hunger drive but of 
specific hungers, that is, drives toward 
specific food incentives. 


Specific hungers 


A child who is no longer hungry for 
spinach may still be hungry for ice cream. 
Foods differ in their attractiveness to dif- 
ferent people. Differences in food prefer- 
ences are sometimes due to cultivated 
tastes. They may, however, arise from spe- 
cific bodily needs. A diet that is deficient 
in some essentials causes special drives. 
Experiments with animals have shown that 
such specific drives are satisfied only by the 
foods appropriate to them. 

Rats on a fat-free diet, when offered a 
choice among fat, sugar, and wheat, ex- 
hibit a marked preference for fat. Similarly, 
rats deprived of either sugar or wheat will 
prefer the food of which they have been 
deprived. Other experiments have shown 
that rats have specific hungers for sugar, fat, 
protein, thiamine, riboflavin, salt, phos- 
phorus, sodium, and calcium. (See Figure 
5-3.) 

Still other experiments have shown that 
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Se used in studies in which rats are 
allowed to select their own diet 
from fifteen to eighteen different 
substances. Under these condi 
tions rats select a healthful, nu 


tritious diet. 


barnyard animals as well as laboratory ani 
mals will commonly select a well-balanced 
diet if given a wide range of foods from 
which to choose. Experiments on the self- 
regulation of diet have been carried out on 
pigs, dairy cows, and chickens as well as 
on laboratory rats and mice. The results of 
these experiments show that animals de- 
mand in their food something more than 
the requisite number of calories; they hun- 
ger for the necessary chemical constituents 
of a balanced diet. 

It is not clear how specific hungers are 
regulated, but it is assumed that the needed 
foods must taste better to the animal or 
child choosing from among a variety of 
foods. That taste does indeed influence 
choosing is indicated by the fact that rats 
with their taste nerves cut failed to select 
a balanced diet (Richter, 1943). 

Whatever may be the origin of appetite 
and food preference, it is evident from or- 
dinary observation that the preferences can 
be distorted by learning. The deficiency dis- 
ease beriberi is found among peoples whose 
diet consists largely of polished rice. This 
preference for polished rice instead of 
whole-grain rice is contrary to needs of the 
body. Animal experiments have also shown 
that preference can be established for poor 


diets, so that the animal may continue for 
some time to choose the poor food to which 
it has become accustomed, even though a 
more balanced food is accessible. We need 
neither carry “naturalness” too far nor be 
alarmed by the harmful results of learning. 
Modern dietitians can provide more nutri- 
tious diets for both animals and human be- 
ings, and organisms can learn to like better 
diets as well as poorer ones. 


Thirst drive 


Dryness of the mouth and throat con- 
tributes to thirst; when the tissues are rel- 
atively dry, we are aware of being thirsty. 
But the craving for water can be satisfied 
only in part by relieving the sense of dry- 
ness in the mouth through stimulating sali- 
vation by chewing gum, wetting the mouth, 
or anesthetizing the skin of mouth and 
throat. Just as stomach contractions provide 
only one component of the hunger drive, 
so dryness in the mouth and throat pro- 
vides only one component of the thirst drive. 
Experiments with dogs bear out the fact 
that water intake is regulated by the amount 
of water that the body needs, not merely 
by the dryness of the mouth. 

Dogs whose normal daily intake of water 
had been computed were placed on a sched- 
ule limiting the amount of water they were 
given, so that the water deficit could be 
known and systematically varied. When 
later tested, the dogs showed an accurate 
“ability to estimate” the amount of water 
needed to make up the deficit; that is, they 
drank the amount of water of which they 
had been deprived (Adolph, 1939). 

In another experiment, water equal to 
the deficit was placed directly in the dog’s 
stomach either through a surgical opening 
or by means of a tube. Thus the water 
entered the stomach without affecting the 
dryness of the mouth and throat tissues. If 
allowed to drink before the water had been 
assimilated, the dog drank as much as he 
would have if no water had been artificially 
placed in his stomach. If, however, a 15- 


minute wait was introduced, so that the 
water could be assimilated into his system, 
the dog did not drink at all, showing that 
thirst had been relieved without any direct 
wetting of the mouth and throat tissues 
(Adolph, 1941). 

How can we explain results such as 
these? There must be some regulator within 
the nervous system that acts to control the 
thirst drive much as a thermostat regulates 
the temperature of a room. Experiments 
have located a region in or near the hypo- 
thalamus where such regulation may occur. 
The first experiments testing this theory 
were done with goats, although the results 
have since been confirmed with other ani- 
mals. If a slight amount of salt solution is 
injected into the third ventricle (a fluid- 
filled cavity inside the brain in the region of 
the hypothalamus), the goat drinks an ex- 
cessive amount of water. Injection of pure 
water does not lead to such drinking (An- 
dersson, 1953). The conclusion is that 
there must be some “brain center,” sensi- 
tive to the body’s need for liquid, which 
controls thirst, and the speculation arises 
that there may be such “centers” for other 
drives. Specific desires may be cultivated 
for other liquids such as coffee or tea or 
alcoholic beverages. The thirst drive, like 
the hunger drive, can be modified by ex- 
perience. 

An ingenious suggestion has been made 
by Deutsch (1960) that the act of drinking 
(and tasting) sends some sort of “thirst- 
quenching” messages to the brain, thereby 
regulating the amount drunk. A thirsty ani- 
mal requires more such “messages” and 
hence drinks more. As a specific test of 
this theory he studied the drinking of saline 
solution by rats. The assumption is that one 
unit of saline solution will not be as thirst- 
quenching as one unit of ordinary water: it 
is as though the salt “dilutes” the water. If 
a thirsty animal is permitted to drink all it 
wishes of both salty water and ordinary 
water, it will actually drink more of the 
water with salt in it (Deutsch and Jones, 
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1959). However, if the amount is limited, 
so that it can drink only a given amount, it 
will prefer to drink ordinary water, as the 
theory would predict.* 


Pain as drive 


The drive to avoid pain arises from the 
organism’s need to escape damage through 
tissue injury, and is created by the discom- 
fort and intolerability of the painful state. 
It thus illustrates the usual circumstance 
that physiological drives are aversive, that 
they are states from which the organism is 
led to escape. Just as the hunger drive leads 
to escape from hunger pangs and the thirst 
drive leads to escape from a parched throat, 
so the pain-avoidance drive leads to what- 
ever behavioral sequence will reduce the or- 
ganism’s discomfort—running off a charged 
grid, taking off a shoe that pinches, placing 
an ice pack on a feverish brow, or escaping 
to a safe place. 

Pain differs from hunger and thirst in 
that it is not a result of deprivation, but is 
based on a readiness that is always present 
though inactive unless a painful stimulus is 
encountered. Thus pain is episodic, while 
other drives tend to be cyclical, depending 
as they do upon the body’s metabolism. 


Other drives with physiological bases 


Many other conditions serve as drives. 
We have a drive to avoid extremes of tem- 
perature; a drive to avoid suffocation; a 
drive against accumulating waste products 
in the body; a drive against excessive fatigue 
and exhaustion. 

Sometimes the physiological basis of a 
drive is acquired. Drug addiction provides 
an example, for a person who habitually 
takes morphine originally had no need 
for it. Continued use, however, creates an 
imperative need; morphine then becomes 
necessary for him. He has become an addict 
1 If salt “dilutes” water, can anything “concen- 
trate” it? Yes: water is more thirst-quenching 


per unit amount if it is cold or slightly acid 
(Deutsch). 
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and, deprived of the drug, is driven by his 
craving for it; without it he becomes rest- 
less and develops symptoms of acute illness 
that are relieved only by the drug. 


Drives with unspecified physiological 
correlates 


Among the motives readily studied with 
animals are three whose physiological cor 
relates are not readily specified, though they 
operate very much as if they were “drives” 
in the same sense as the motives just con 
sidered. These are activity, manipulation, 
and curiosity drives. An animal that has 
been deprived of the opportunity for move- 
ment will seek to engage in activity for its 
own sake (Hill, 1956); monkeys given the 
opportunity to take mechanical equipment 
apart will do it without any evident reward 
other than the satisfaction of some sort of 
manipulation drive (Harlow, Harlow, and 
Meyer, 1950) (see Figure 5-4); and much 
animal behavior can be shown to be moti- 
vated by curiosity (Butler, 1953; Berlyne, 
1955). 

Berlyne (1960) has recently summarized 
the work on exploration and curiosity. He 
finds it convenient to classify exploratory 
behavior into three kinds: orienting re 
sponses, locomotor exploration, and in- 
vestigatory responses. 

The orienting reaction has been given 
particular attention by Russian investiga- 
tors, e.g., Sokolov (1960). When a novel or 
striking stimulus appears, the organism re- 
sponds by changes in posture and by sense- 
organ adjustments that have widespread 
physiological consequences permeating the 
organism. The reaction tends to disappear 
gradually if the novel stimulus is presented 
repeatedly at intervals of a few seconds or 
a few minutes. 

The determinants of the orienting reac- 
tion are those we associate with attention: 
intensity, color, novelty, surprisingness, 
complexity. For example, when Berlyne 
(1958) showed the patterns of Figure 5-5 
to 3- to 9-months-old infants, the eyes were 


much more likely to be turned first to the 
patterns on the right. 

Locomotor exploration refers to the 
tendency for animals when in a new place 
to run about, investigating and inspecting 
the environment: the kind of behavior folk- 
lore attributes to the housecat when taken 
to a new house. Such behavior is readily 
demonstrated in the laboratory. For ex- 
ample, hungry rats well-trained through 80 
trials to select an arm of a Y-shaped maze 
for food reward selected a new arm on the 
Sst trial when this opportunity for ex- 
ploration was opened to them (Thiessen 
and McGaugh, 1958). When the rear walls 
of otherwise empty goal boxes at the end 
of a runway contained either familiar or 
novel visual figures, rats spent more of the 
time in the goal box exploring the novel 
figures rather than the familiar ones (Ber- 
lyne and Slater, 1957). 

By investigatory responses, Berlyne means 
those that involve some sort of manipu- 
lation that changes the unfamiliar object: 
picking it up, tearing it apart, and so on. A 
laboratory equivalent is provided by experi- 
ments in which one response gives the or- 
ganism information about something else, 
as in the following experiment with chim- 
panzees (Kelleher, 1958). By pressing one 
key, the chimpanzee could find out if a 
second key would deliver food. If pressing 
the first key resulted in a red light, then 
the second key would lead to food. If a blue 
light resulted, then the second key would 
not produce food. The chimpanzee learned 
to use the investigatory information from 
the first key to determine whether or not to 
press the second one. 

Piaget has made a number of observa- 
tions on children, bearing on investigatory 
responses early in life. Thus within the first 
few months of life the human infant learns 
to pull a string to activate a hanging rattle— 
a form of manipulation that must be con- 
sidered merely entertaining. Between five 
and seven months the infant will remove a 
cloth covering its face, anticipating the 


133 


H. F. Harlow 


Manipulation drive 


The monkey takes the latches apart, even though there is 
no “incentive” or “reward” except that deriving from the 


manipulation itself. 
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Three- to nine-month-old infants looked first at the right- 
hand figures, presumably because they were more com- 
plex. (Berlyne, 1958, as reproduced in Berlyne, 1960, p. 
100) 
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Activity measurement 
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In the activity cage the distance that the rat runs is 
recorded by a revolving drum. 
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peekaboo game. At eight to ten months the 
infant will begin to look for things behind 
or beneath other things. By eleven months 
he will “experiment” with things, varying 
the reaction each time (Piaget, 1952) 
Thus inquisitive behavior is a dependable 
characteristic of the growing child. 

The explanation of the kinds of behavior 
discussed here that is most coherent with 
that used in describing hunger and thirst is 
that the lack of activity, and the limitation 
of opportunity to explore, produces a kind 
of boredom, that is, a sort of deficiency 
which the organism seeks to overcome. The 
deficiency must not be simply a state of un- 
derstimulation, however, or we would ex- 
pect the organism to be quiescent or to 
sleep; apparently the restriction of activity 
leads eventually to a state of arousal that 
induces the organism to do something about 
it, just as the polar bear, restricted to his 
cage, engages in his endless march back and 
forth in the cage. 


Measuring drives 


A good deal of ingenuity has been used 
in finding ways of measuring drives, since 
psychologists often want to know the “drive 
level” in order to relate it to other behavior, 
such as learning. 

We may consider four such methods: 
measures of general activity level, the rate 
of performing learned acts, the obstruction 
method, and the choice method. 
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Obstruction box (floor plan) 


A, entrance compartment; B, charged grill giving access to 
C and D, the incentive compartment. A release plate E 
opens a door (d3) which permits access to an incentive in 
D. Other doors (d; and dy) are manually operated. (After 
Warden, 1931) 


1. Measures of general activity level. 
It is assumed that heightened drive leads to 
restlessness, so that restless behavior will 
increase as drive increases. Thus speed of 
running in an activity cage (Figure 5-6) 
can be related to hours of food depriva- 
tion. Another form of activity measurement 
is that of the living cage suspended on 
springs with markers, so that amount of 
restless activity is recorded. 

It has been found that these measures, 
while useful, have to be used with some 
sophistication. For example, the home cage 
activity of unfed rats is not higher than 
that of well-fed rats unless some external 
source of stimulation is provided, in which 
case the differences become marked (Camp- 
bell and Sheffield, 1953). 

2. Rate of performing learned acts. If 
a rat has learned to press a lever in order to 
receive a food pellet, but the pellets come 
only occasionally, the rat will press the 
lever more rapidly when hungry. Thus rate 
of lever-pressing may be used as a measure 
of drive (Skinner, 1938). Alternate be- 
havior measures are the delay of starting a 
run down an alley (latency of response) or 
the running speed itself (Fredenburg, 
1956). Care has to be taken not to depend 
upon one measure only. Thus rate of lever- 
pressing and amount of water ingested may 
not be equivalent as measures of the thirst 
drive (Miller, 1961). 

3. Overcoming an obstruction. A num- 
ber of years ago a method of drive measure- 
ment was devised in which drive strength 
could be assessed by seeing how much 
punishment the organism would take in or- 
der to satisfy the drive. An obstruction box 
(Figure 5-7) provided a passageway with 
a grid floor through which the animal re- 
ceived a shock in crossing. The aroused ani- 
mal was placed at the starting point and al- 
lowed to run across the uncharged grid to 
the chamber in which the goal-object (food, 
water, etc.) was placed. Then, with the 
shock turned on, a record was kept of the 
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number of crossings that the animal would 
make in a given 20-minute period. 

4. The choice method. Occasionally 
more than one drive is active at a time. In 
the case of two simultaneously aroused 
drives the relative strengths of the drives 
may be determined by permitting the animal 
to choose one goal-object if he turns in one 
direction, another goal-object if he turns in 
the other direction. This method, also de- 
veloped a number of years ago (Tsai, 1925), 
has had little recent use. 


Of the four methods, the most used to- 
day are the first two, in one or another vari- 
ation. The first method relies on the general 
restlessness associated with heightened 
drive; the second depends upon the inten- 
sification of a well-learned act under appro- 
priate drive. 


Social Motives: 
Drives and Dispositions 


Some of the motives that are the basis of 
social life are just as “physiological” or 
“biological” in origins as hunger and thirst. 
We shall see this in relation to sex and 
maternal behavior particularly, although in- 
nate bases may exist for other motives as 
well. The social motives as we see them in 
man, however, are so strongly affected by 
learning that the vocabulary of drive be- 
comes somewhat forced in application to 
them. In order not to prejudge the issue of 
origins, we shall use the more neutral ex- 
pression “motivational disposition” to re- 
fer to persistent motives when their origin 
in specific drives is remote or unclear; when 
these motivational dispositions are aroused, 
we shall speak of “aroused motives” rather 
than of drives. 


Maternal drive 


A mother rat is strongly motivated to 
care for her newborn offspring. She will re- 
turn them to the nest if they are placed out- 
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the female rat. Note that activity tends to be at its maxi- 
mum near the peak of estrus. (After Wang, 1923) 


side it. If she is separated from them, she 
will overcome barriers and suffer pain in 
order to reach them. 

The physiological states that activate this 
maternal behavior are complex. The hor- 
mone prolactin, associated with milk secre- 
tion, is one influence, for if it is injected 
into virgin female rats or even into males, 
they begin to build nests and take care of 
young rats as a mother does. Nest-building 
among rats appears to be in part regulated 
by temperature. The hormonal condition 
may reduce the body temperature, and the 
mother rat perhaps builds a nest not so 
much because of the needs of her young 
as to make herself comfortable. 

Although the human mother shares with 
the lower animals the bodily changes as- 
sociated with pregnancy and lactation as 
well as some aspects of maternal drive, her 
care of children differs from culture to cul- 
ture and is largely regulated by learning. It 
is a general rule that human motives can 
never be fully explained on the basis of 
physiological influences alone. 
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Sex 


Sex as a Drive. The cycle of sexual 
receptivity in female animals, known as the 
estrus cycle, demonstrates the influence of 
sex hormones upon sex drive. The estrus 
cycle in the rat is between four and five 
days in length. Every fourth or fifth day of 
her life the mature female rat is in the 
receptive state known as estrus, or, as we 
say colloquially, she is in heat. 

The sexually aroused state in the female 
rat leads to tension and restless activity, 
just as do hunger and thirst drives. An illus- 
tration of the increase in rate of a female 
rat’s running in an activity cage during 
estrus is given in Figure 5-8. At the height 
of estrus the female rat is sexually receptive 
as well as physically active; when placed 
with a male rat, she actively seeks copu- 
lation by presenting herself appropriately. 

Sexual receptivity and appropriate mating 
behavior can be made to appear (or reap- 
pear) in female rats through the injection 
of ovarian hormones. If young female rats 
receive injections of ovarian hormones, they 
develop mature mating patterns well in ad- 
vance of the time when such patterns would 
normally appear. Mature female rats whose 
sexual activity has ceased after removal of 
the ovaries will again engage in normal sex- 
ual behavior if treated with ovarian hor- 
mones. Mating patterns appear whether the 
ovaries were removed before or after sexual 
maturity had been reached. 

Immature male rats engage in incomplete 
sexual behavior while they are still incapa- 
ble of complete copulation. In this they dif- 
fer from young female rats, which do not 
indulge in sexual behavior until they are 
sexually mature. Castration does not com- 
pletely abolish mating behavior in the male 
as it does in the female. This persistence of 
sexual behavior of the castrated adult male 
contrasts with the immediate cessation of 
sexual responsiveness in the female after 
loss of the ovaries (Beach, 1944). 

These studies suffice to indicate the im- 


portant role played by hormones in the 
sexual behavior of lower animals. There 
is a hint, however, in the conduct of the 
castrated adult male rat, of controls other 
than hormones. Hormonal control, although 
significant, is less central in sexual behavior 
among higher animals, including primates 
and man (Beach, 1956). 

The results of castration on human be- 
ings are variable. In a high proportion of 
women whose ovaries have been surgically 
removed sexual desire and capacity are 
little changed. While castration of the male 
may result in gradual diminution of sexual 
interest, sex drive and the capacity for sex- 
ual intercourse may persist undiminished 
for several decades. 


Sex as a Motivational Disposition. To 
treat sex merely as a physiological drive, 
capable of giving pleasure or releasing ten- 
sion, would be to ignore its pervasive in- 
fluence in relation to the institutions of cul- 
ture. The fundamental social institution, 
the family, is based upon a sexual union in 
which, under ideal conditions, an enduring 
relationship of affection binds the mates to- 
gether and gives them both a feeling of 
security. The sexual partner becomes highly 
prized, and jealousy of rivals (in cultures 
like ours) becomes motivationally impor- 
tant. The triangle theme is one of the power- 
ful themes in literature. In the social aspects 
of sex we have a clear illustration of a mo- 
tive with a physiological basis in sex drive, 
yet with a central role in the development 
of acquired social behavior. 

The pervasive nature of sexual motiva- 
tion has been dramatized in the theories of 
Sigmund Freud. His theories have empha- 
sized the many derivatives of sex in dream 
symbols, in art, in religion, and in many 
forms of social behavior not manifestly sex- 
ual. While these theories have been sub- 
ject to criticism in detail, the general im- 
port of their teaching—that sexual mo- 
tivation may appear in various disguises— 
can scarcely be questioned. 


Dependency and affiliation 


A number of motivational dispositions 
clearly involve relationships with other 
members of the species, All animals display 
a sex drive, and mammals a maternal drive. 
But not all animals band together in groups, 
and their aggressive reactions to each other 
and to animals of other species differ. Thus 
the affiliative motives form an important 
group within the larger grouping of social 
motives. Affiliative behavior takes various 
forms from the extreme dependency of the 
infant on the mother, through ordinary 
companionship and friendship, to the loyalty 
and devotion of happily married couples. 

As representative of attempts to measure 
affiliative motives we may consider two 
studies, one of young children and one of 
college students under experimental arousal, 


1. Sources of dependent behavior in 
young children. Some theorists have held 
that the mother’s rewarding role in feeding 
causes the infant to depend on her and 
thereby gives rise to the dependency motive. 
In an attempt to test this assumption, 40 pre- 
school children were studied. First an at- 
tempt was made to determine their present 
disposition to show dependent behavior 
when the opportunity presented itself. 


Correlations with total 
dependency measures * 


Infancy experiences 


Self-demand feeding 
Weaning severity 


source: Sears and others, 1953. 

* With the number of children (N) between 18 and 21 in 
the different comparisons, correlations must reach at 
least .35 to approach significance. 
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* The probability, P, is .05 that the obtained differences 
might have been found even though no differences ex- 
isted. This convention will be followed with other proba- 
bility statemeats throughout the text. For explanation 
see Chapter 13. 


as 


Teachers rated their dependency, and re- 
search workers derived dependency scores 
based on observing the reactions of the 
children to other children and to the teacher 
in the nursery school, and under controlled 
conditions in which the child played with 
dolls representing his family. A single de- 
pendency score was arrived at, best charac- 
terizing the child at the nursery school age. 

These same children received separate 
ratings on infancy experiences, based upon 
interviews with their mothers. Scales were 
designed to get at nurturance (i.e., the 
mother’s care in feeding), and frustration 
(i.e., the infant’s helplessness in the face of 
insoluble problems). The feeding practices 
of the mothers who used the self-demand 
schedule were scored as high nurturance, 
those based on rigidly scheduled feeding as 
low nurturance. The abruptness and harsh- 
ness of weaning determined the score on 
feeding frustration. The resulting correla- 
tions between infant experiences and later 
dependent behavior are given in Table 5-2. 

Contrary to initial expectations, the most 
carefully nurtured children (on the self-de- 
mand schedule) showed less dependent be- 
havior than those strictly scheduled. Ap- 


parently feeding frustration is the variable 
that results in later dependent behavior, if 
we interpret rigid scheduling as well as 
severe weaning as being frustrating (Sears 
and others, 1953, 1957). 

In view of the theory that the mother’s 
rewarding role in feeding causes the in- 
fant to depend on her, thereby giving rise to 
the dependency motive, the somewhat un- 
expected result of the foregoing experiment 
calls for explanation. In order to survive 
at all, the infant must have his basic needs 
met. Hence all infants have their hunger 
drives satisfied in a social context, and they 
all develop a normal amount of dependency 
motive. If the mother’s behavior in schedul- 
ing or weaning produces frustration, some- 
thing happens in addition to this normal 
drive satisfaction. The infant’s troubled and 
helpless protests are eventually responded 
to by the mother, so that she probably gives 
additional satisfaction to dependent forms of 
behavior. In any case, the infant who has 
experienced a great deal of frustration with 
accompanying feelings of helplessness is the 
one who later on turns to others for sup- 
port. 

2. Affiliative behavior when anxiety is 
aroused. Schachter (1959) placed college 
students in a situation that they saw as 
threatening. They were then asked to wait 
for a later stage in the experiment. The ex- 
perimental problem was to find background 
factors in the individuals that would pre- 
dict whether or not they would prefer to 
wait alone or with others. It was assumed 
that those who wished to have company in 
the threatening situation had stronger af- 
filiative tendencies. 

In one of these studies, university women 
were shown, as part of an experiment, some 
forbidding-looking apparatus which they 
were allowed to believe could deliver severe 
electric shocks. Another group, similarly re- 
porting for an experiment, were shown 
nothing threatening and were assured that 
the experimental procedures were mild and 
nonpainful. When both groups were given 


the choice of waiting alone or waiting to- 
gether, a larger proportion of the threatened 
group preferred to wait together (Table 
5-3). The general interpretation is that 
the more threatened ones turned to company 
because affiliative needs were aroused. (In 
the end, neither group had to undergo any 
painful experiences.) 

Another analysis of the same kind of be- 
havior showed that some individuals, under 
threat of pain, were more eager to have 
company than others. If only children and 
first-born children were separated from the 
later-born ones, it was found that the only 
and first-born children showed the higher 
tendencies toward affiliation in this situ- 
ation. Schachter interprets this to mean that 
the first-born child probably experienced 
more adult responsiveness to his uneasiness 
in early childhood than later-born children, 
whom parents may take more for granted. 
This explanation is, however, conjectural. 

These studies illustrate two things about 
the affiliative motive. First, its expression 
may be influenced by early childhood ex- 
periences (and thus may be related to birth 
order). Second, its expression is enhanced 
under threat, so that those who do very well 
alone under ordinary circumstances will 
seek companionship when their anxieties 
are raised. 


These illustrations of attempts to bring 
dependent or affiliative tendencies under 
experimental observation do not, of course, 
exhaust the kinds of things men do in seek- 
ing companionship of other people or in 
participating in group life. They indicate, 
however, that it is possible to make some 
measurements even in a field as complex 
as this, with the kinds of results that will 
eventually add up to a science of human 
motives. 


Dominance and submission 

Dominance status among animals has 
been much studied. Barnyard hens establish 
a “pecking order,” so that one hen has peck- 


ing rights over most of the others. Hens 
of lower rank have pecking rights over those 
beneath them, while the least dominant may 
be pecked by all the rest (Schjelderup- 
Ebbe, 1935). Administration of male hor- 
mone raises the status of low-ranking hens, 
which become more aggressive. Once they 
have established a new status, that status 
is maintained even though the hormones are 
no longer provided (Allee, Collias, and 
Lutherman, 1939). Here we see an inter- 
play between hormones and acquired mo- 
tives even in the barnyard. 

Social hierarchies are common among 
many animal groups. A herd of cows estab- 
lishes a standard status order, and they re- 
turn from the pasture to the barn in that 
order. It is not only at diplomatic banquets 
that rank is respected! If social animals gen- 
erally establish hierarchies, it is evident that 
either innate tendencies or the requirements 
of group life (or both) make such systems 
arise naturally. 

When the animal pairs are male and fe- 
male, the male is usually the dominant 
member. Such observations give plausibility 
to the naturalness of the aggressive role for 
the male and the naturalness of the submis- 
sive role for the female. It does not follow 
that one role is originally more need-satis- 
fying than the other; rather, when the pat- 
tern of dominance and submission has been 
established, each knows his role and may 
derive satisfaction from playing the appro- 
priate part. However, male dominance is not 
invariable among animals; even in the spe- 
cies in which the male usually dominates, 
the female may become dominant when 
sexually receptive or when caring for young. 
For example, a normally dominant male 
chimpanzee permits a sexually receptive fe- 
male to control a food-getting situation. He 
sits idly by, with saliva dripping from his 
lips, waiting until she has finished before he 
begins to eat what remains (Yerkes, 1940). 

Dominance relationships between two fe- 
male chimpanzees, one normally dominant 
and the other submissive, may change when 
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These cats and rats live in the same cage and eat from 
the same dish. This raises the question of the nature of 
instinctive behavior, 


one is in estrus. The normally dominant 
one when in estrus may grant food rights 
to the submissive one. The normally sub- 
missive one when in estrus may become 
dominant. Estrus reverses the pattern for 
both members of the pair (Nowlis, 1942). 

Because of the usual predictability of the 
male-female dominance pattern, as well as 
its change with hormonal control, one senses 
its continuity with other forms of physio- 
logically controlled behavior. Whether or 
not this is sufficient to provide a biological 
basis for man’s usually dominant relation 
to woman in Western culture is, of course, 
a matter of speculation. At least some paral- 
lels can be found in nature. 


Aggression 


The problem of human cruelty is a baf- 
fling one, but the history of human be- 
havior abounds with man-imposed suffering 
upon other men, In a search for biological 
origins, one looks for the nature of aggres- 
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sion in animals. By aggression we mean 
violent, attacking, destructive behavior that 
results in pain to the victim. 

It is sometimes difficult to distinguish be 
tween aggressive behavior that is merely 
behavior in the service of another motive 
and aggressive behavior that serves the mo- 
tive of aggression, that is, the intent to in- 
jure or pain another. Normal food-gathe: 
ing on the part of a meat-eating animal is 
necessarily aggressive (unless the animal i 
a carrion-eater), but this does not neces 
sarily serve an aggressive motive. When a 
cat appears to have satisfaction in playin; 
with a half-dead bird or mouse, one is more 
inclined to assign some motive other than 
hunger, or when animals kill food that they 
do not eat there seems to be some sort of 
aggressive tendency operating. Animals that 
appear to enjoy fighting each other (e.g 
fighting cocks) seem to exhibit nearly pure 
aggression, though in nature this behavior 
probably serves other motives, such as sex 
rights over the females. 

In any case, through the evolutionary 
process, some animals are better equipped 
for aggression than others. This includes 
not only such equipment as 
claws and fangs, but internal hormones that 
favor anger over fear (see distinction be 
tween adrenalin and noradrenalin in the 
next chapter). Thus the lion is by nature 
aggressive and the rabbit is by nature timid. 
Even a fighting animal such as the Siamese 
fighting fish can be made gentle by the ad- 
ministering of appropriate drugs (Abramson 
and Evans, 1954), 

The fact that nature is “red in tooth and 
claw” gives an evolutionary basis for man’s 
potential aggressiveness, and it may ex- 
plain why he is capable of cruel and de- 
structive behavior. Such an evolutionary 
history is no more a justification for his ag- 
gressiveness, however, than hunger is a 
justification for stealing just because a fox 
steals chickens when hungry. The study of 
motivated behavior in lower animals often 


aggressive 


helps us to understand man’s behavior, but 
it does not in itself tell us how man can 
control what he does. 

We may appropriately look for the ori- 
gins of human aggression in infancy. It is 
partly related, no doubt, to the need for 
activity. A growing child is active, and 
activity will sooner or later lead the child to 
destroy something or to injure someone. At 
that point adults will judge his behavior as 
aggressive, although it may not yet have 
any hostile quality in it. In the same study 
referred to in relation to dependency, Sears 
and others (1953) also studied aggression. 
They found, as one might expect, a high 
correlation between the general activity 
level and aggression as rated by teachers: 
.86 for boys and .66 for girls. From these 
figures alone it is not possible to tell which 
is cause and which is effect. An active child 
may stumble into aggressive acts; an aggres- 
sive child may become active in expressing 
his aggression, 

A suggestion, deriving from Freud and 
widely accepted by others, is that aggression 
is one of the consequences of frustration 
(Dollard and others, 1939). The measures 
used by Sears and others (1953) of ex- 
perienced frustration in early infancy did 
not correlate significantly with rated or ob- 
served aggressive activity in preschool. 
These authors suggest that the learning in- 
volved in true hostile aggression (making 
another person experience pain) develops 
slowly. The kinds of aggression shown by 
the very young infant are mere obstacle- 
removing activities, often violent or strenu- 
ous, but not really oriented toward a goal 
response of inflicting pain upon another. 
If this suggestion is correct, the true motive 
for aggression develops late and is not di- 
rectly correlated with the experiences of 
very early infancy. 

If we accept a slow development of the 
aggressive motive, we might expect a cor- 
relation with later parental encouragement 
of, or punishment of, aggression. Davis and 
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Dollard (1940) studied the behavior of 
Negro children raised in different social 
classes. It was very clear that among most 
of these children aggressive behavior was 
often rewarded by the parents, and that 
where the behavior was rewarded, the 
amount of aggression increased. 

Punishment of aggression also has its 
consequences. A parent who punishes a 
child excessively tends to set up in the 
child some sort of wish to punish in return. 
This is clearly revealed in the doll play of 
children grouped according to the punitive- 
ness of their mothers (Figure 5-10). The 
more punitive the mother, the more aggres- 
sive are the acts shown in doll play. 

In later studies, aggression was measured 
in 5-year-old children and again when they 
were 12 (Sears, 1961). Among the findings 
was a difference in the anxiety about aggres- 
sion shown by the 12-year-old boys compared 
with the girls. Boys who have conformed to 
parental demands in a love-oriented home, 
with a tight control of aggression, tend to 
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develop anxiety over their own tendencies 
toward aggressive behavior. Most girls show 
less tendency toward aggression than boys, 
but even so they show more anxiety about 
aggression. As noted on p. 88, Sears believes 
that aggression anxiety in girls mounts when 
they are permitted unladylike aggression in 
childhood, and are thrown into conflicts over 
aggressive behavior as they grow older and 
adopt the feminine role. 

However the aggression comes about, 
some children and some adults develop 
strong tendencies to injure themselves or 
others. The extreme forms have been given 
names: sadism for the extreme motive to 
pain others, and masochism for the extreme 
motive to inflict pain upon oneself. In some 
forms of sadism and masochism the satis- 
faction to the aggressive person appears to 
be sexual in nature, This fact merely illus- 
trates how the strands from different mo- 
tivational dispositions become intertwined. 


Measuring motivational dispositions 


If we say that one person acts as he does 
because he has high achievement motive, 
another because his need for affiliation is 
high, a third because he seeks power, these 
statements can have scientific validity only 
if the motives can be scaled in some way 
that specifies the intensity in which they are 
aroused for this person compared to an- 
other, when the circumstances of arousal 
are as alike as possible. A number of 
methods have been developed for estimat- 
ing how the motives operate for the individ- 
ual; some of these have been illustrated in 
the foregoing account. Now we are ready 
for a summary of methods. 

1. Behavioral observation and case 
study. By studying how the individual con- 
fronts the variety of situations that face 
him in real life, an observer or interviewer 
can make certain inferences about the vari- 
ous motives operating and their importance 
to the individual. This method was used in 
an extensive study by Frenkel-Brunswik 


(1942). Selecting eight of the psychogenic 
needs proposed by Murray (1938), and 
adding a ninth,’ she had three adults, fa- 
miliar with the 40 adolescent boys and 46 
adolescent girls in the study, rate each of 
them on each of the motives. The resulting 
ratings were then compared, and motive 
interrelationships studied. She found, for 
example, a negative correlation between 
ratings of abasement and ratings on recog- 
nition and dominance. 

2. Self-reports. Self-reports can take 
various forms. One method used is that of 
the personality inventory, in which the sub- 
ject replies to questions about himself. Ed 
wards (1954) constructed a test called the 
Edwards Personal Preference Schedule, in 
which the items composing the test were 
selected to represent 16 of Murray’s needs. 
The subject has to make a choice between 
two statements, one representing one need, 
the other representing another; he thus indi- 
cates which of the needs have higher prior- 
ity for him. The scores on each of the 16 
needs can be intercorrelated, just as the 
ratings were in the Frenkel-Brunswik study. 
Edwards found, for example, a positive cor- 
relation (r = .46) between the need for 
affiliation and the need for nurturance (to 
take care of someone), and a negative cor- 
relation (r = —.36) between the need for 
nurturance and the need for autonomy. 
These results, which were to be expected, 
serve merely to indicate how such an in- 
strument can be used. 

3. Imaginative productions. What one 
wants is often expressed in one’s daydreams 
and in fantasy productions of other kinds. 
It is possible to secure specimens of im- 
aginative productions in various ways: 
through “doodles,” stories told in response 
to pictures, story-completion tests, and so 
2The nine needs rated were (1) autonomy, (2) 

social acceptance, (3) achievement, (4) recogni- 

tion, (5) abasement, (6) aggression, (7) succor- 


ance (to be taken care of), (8) dominance, and 
(9) escape. 
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For the groups high in achievement 
motivation, arousal of this motive 
("achievement feedback”) leads to su- 
perior performance; for those high in 
affiliation, its arousal (“feeling feed- 
back”) leads to superior performance. 
The pattern holds regardless of whether 
the task orientation is group or individ- 
ual. (Plotted from the data of French, 
1958) 
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on. As we shall see in the later discussion 
of achievement motives (pp. 144-46), the 
analysis of imaginative productions has 
proved to be a fertile method. 

4. Experimental arousal of motives. The 
assumptions of the preceding methods are 
that the circumstances under which the ob- 
servations are made are arousal situations. 
That is, observation of actual behavior in 
a club meeting of adolescents should pre- 
sumably reveal motives in action; a subject 
making choices of statements of preference 
presumably pictures himself making some 
such choices in reality; when stories are 
told in response to pictures, the pictures 
themselves arouse fantasies of real oppor- 
tunities for motivated action. These assump- 
tions are, however, simply implied, and it 


E Group orientation 


Achievement 
feedback 
Feeling 
feedbock 


Feeling 
feedbock Achievement 
| feedback | 


Achievement Affiliation 

motivation motivation 
group group 

(N=128) (N=128) 


is no doubt advantageous to observe moti- 
vated behavior when the conditions of 
arousal are better known. 

As one example of such studies, French 
(1958) selected two groups of subjects, 
128 found to be high in achievement moti- 
vation but low in affiliation and 128 high 
in affiliation motivation but low in achieve- 
ment motivation on the basis of a test she 
had earlier devised. Both groups were set 
the same task, in which a story had to be 
assembled from phrases or short sentences 
printed on separate cards. The subjects had 
to get information from others to complete 
the story, but were not permitted to show 
each other their cards. The members of 
each group worked in teams of four, with 
each team given either a “group” orienta- 
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tion, focused on achieving the one best 
solution, or an “individual” orientation, 
which encouraged individual versions of the 
story. The experimenter interrupted the 
task twice to record scores and also to give 
a progress report, or “feedback,” on how 
well the subject was doing. One kind of feed- 
back emphasized achievement: “This team 
is working very efficiently.” The other feed- 
back was one of “feeling”: “This team 
works very well together.” The results (Fig- 
ure 5-11) were in the direction predicted, 
the group performance of the achievement- 
motivated subjects being higher with 
achievement feedback than with feeling 
feedback, while the affiliation group scored 
higher with feeling feedback. This held 
whether the orientation of the teams was 
“group” or “individual.” Thus when condi- 
tions of arousal fit with the motivational 
disposition, the task performance is supe- 
rior. 


Ego-Integrative Motives 


Motives built around the self 


The problems of human motivation per- 
vade all of psychology, so that they cannot 
all be dealt with adequately in a single 
chapter. We need to consider a good deal 
more about emotion, perception, learning, 
and individuality before we are prepared to 
deal with the concept of the self and all that 
it implies; this treatment will be found in 
later chapters. 

Here, however, we must note that vari- 
ous writers find some master motive related 
to the self as of primary importance in un- 
derstanding human conduct. This master 
motive goes by various names, such as self- 
actualization (Goldstein, 1939; Maslow, 
1954), self-expansion (Angyal, 1941), self- 
consistency (Lecky, 1945), competence 
(White, 1960). Because these theorists dis- 
agree among themselves as to the one mas- 
ter motive, we are on safer grounds to think 


of a group of ego-integrative motives, that 
is, motives with some sort of self-reference. 
Included in a catalogue of the ego-integrative 
motives would be the values by which a man 
guides his choices, including his esthetic 
and religious preferences, and, in some 
sense, his philosophy of life. Rather than 
deal with these larger issues at this time, 
we shall use achievement motivation as an 
illustration of how one aspect of self-related 
motives lends itself to study. The desire to 
achieve and to avoid failure is one avenue 
toward self-respect in our culture, While its 
importance will vary from one culture to 
another, some mastery over the environ- 
ment, beyond the needs for survival, prob- 
ably characterizes all human cultures. The 
presence of artistic creations, even in the 
caves of early man, shows that some form 
of self-expression, beyond mere sustenance 
and group survival, has had an age-old ap- 
peal to man. 


Achievement motivation 


If man is a social animal (and therefore 
affiliative), he is also a doer, and all ob- 
servers have found a place for some sort of 
achievement motive, whether in the form 
of an “instinct of workmanship” or in the 
desire to master nature and other men. 
While achievement has social aspects, it 
has so much to do with the way in which a 
person sees himself that we have classed it 
among the ego-integrative motives. 

McClelland and his associates (1953) 
have developed a method by which fantasy 
productions are used for measuring achieve- 
ment motivation. The following account il- 
lustrates the method. 

The experimenter showed male college 
students three pictures with the instructions 
to write brief 5-minute stories about each. 
The pictures suggested a work situation 
(two men working at a machine), a study 
situation (a boy seated at a desk with a 
book in front of him), and a father-son situ- 
ation. The stories were written around the 
following four questions printed on the an- 


swer sheet: “What is happening?” “What 
has led up to this situation?” “What is be- 
ing thought?” “What will happen?” 

The stories were examined for notions 
emphasizing the importance of achievement, 
of getting things done, of success. Subjects 
who wrote into their stories many such ideas 
were scored as having a high motive for 
achievement, those with few such ideas 
a low one. There were 19 in the high group 
and 21 in the low group. 

Following this test the experimenter 
asked the subjects to work on a 20-minute 
scrambled-words test, in which they had to 
rearrange an anagram such as WTSE into 
a meaningful word such as WEST. Results 
for those high and low in achievement mo- 
tive are given in Figure 5-12. Similar re- 
sults were found for problems in addition, 
with output higher for those with strong 
achievement motivation. Evidently the re- 
sults in the test of fantasy did measure a 
motive having to do with success in these 
laboratory tasks (Lowell, 1950, as reported 
by McClelland, 1955). 

Having shown their success in measuring 
at least some aspects of the achievement 
motive through this and related experi- 
ments, McClelland and his associates at- 
tempted to discover the origins of tke mo- 
tive in childhood. The following statements 
are typical of their results: 


1. In those American Indian cultures whose 
folklore lays stress on achievement, great 
emphasis is placed in childhood on inde- 
pendence training (McClelland and 
Friedman, 1952). While their results are 
questioned by Child, Storm, and Veroff 
(1958), these later investigators found 
a positive relationship between emphasis 
on achievement in early training and the 
achievement-orientation of the adult cul- 
ture. 

American college men scoring high on 
achievement motive tend to rate their 
parents (especially their fathers) as un- 
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friendly, unhelpful, and unsuccessful 
(McClelland, 1951). 

3. Mothers of high-achievement children 
tend to make demands for achievement 
at earlier ages than do mothers of low- 
achievement children (Winterbottom, 
1953). 


In summary, it appears that high achieve- 
ment motivation in adults is related to the 
severity of independence training in child- 
hood. The child who is forced to be on his 
own early develops a high motivation to- 
ward accomplishment. 

What is the meaning of a moderately low 
score on achievement motivation as re- 
vealed in fantasy? Is it laziness, laxness, a 
desire to loaf? There is some evidence that 
a low score does not negate a concern for 
success, but rather that the fear of failure 
is so great as to inhibit the risk of raising 
sights too high. That is, by not aiming very 
high, the individual reduces the chance of 
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failure. Some children who have experienced 
repeated failure in school tend to stop try- 
ing, thereby avoiding the experience of de- 
feat (P. S. Sears, 1940). 

Evidence on the different orientation of 
those with moderate achievement motiva- 
tion from those with high achievement mo- 
tivation came from an experiment by At- 
kinson (1953) on the memory for com- 
pleted and incompleted tasks, the latter hav- 
ing been interrupted while the subject was 
still working at them. Eighty-three male 
students participated in the experiments. It 
had been found in other experiments that 
the more important such tasks are to the 
subject, the more likely he is to remember 
the incompleted tasks beyond those com- 
pleted. (Memory for completed and incom- 
pleted tasks will be considered again in the 
text in Chapter 10.) Subjects with high 
achievement motivation were especially 
prone to remember the interrupted tasks, as 
though the tasks represented a challenge to 
them and were therefore easy to recall. For 
the subjects of moderate achievement mo- 
tivation (those in the middle third of the 
group), the results were reversed: as the 
tasks increased in importance they tended 
to remember more of the completed tasks 
than the incompleted ones. For them the 
incompleted tasks appeared to be a threat 
and were therefore forgotten. While this 
evidence is somewhat indirect, the interpre- 
tation that those with moderate achievement 
scores are security-oriented and fearful of 
failure conforms to the interpretation of re- 
lated experiments (McClelland and Liber- 
man, 1949), 

The achievement motive is deeply rooted 
in our culture. To say that a person is pro- 
ductive and successful is to give him high 
praise. It is no wonder that we find thoughts 
of accomplishment and success in the fan- 
tasies of American college students. 


Goals, purposes, and plans 


When an individual knows what he 
wants, knows the effort that will be in- 
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volved in overcoming obstacles along the 
way, and knows what satisfaction the end 
state will bring, he can put his goals into 
words. If there are risks, he is prepared to 
face them. Such behavior is clearly pur- 
poseful, in that an intention is carried out 
according to an announced goal, The stu- 
dent who enters college to train himself to 
become an engineer knows in general what 
the profession of engineering is and what 
courses he must pursue in order to achieve 
his goal. He may see mathematics as an 
obstacle to overcome, but he assumes the 
risk. 

For many years psychologists have 
avoided the term will to refer to such pur- 
poseful action to which the person is com- 
mitted, although nonpsychologists have con- 
tinued to use the word and seem to feel 
that they know what it stands for. The ob- 
jections to the concept of will by psycholo- 
gists are three: (1) it implies some entity 
or thing that controls action, (2) it has 
philosophical implications with respect to 
the old issue of freedom versus determin- 
ism, and (3) it gets involved in certain legal 
problems concerned with responsibility for 
criminal acts. In order not to get entangled 
in these problems, psychologists have usu- 
ally treated the notions covered by “will” 
under other names, such as motivation, de- 
cision-making, and conflict-resolution. As 
psychologists have become less timid about 
the scientific status of psychology, some of 
these older terms have found their way back 
into psychology, because something was 
lost in rejecting them.? The term “will” 
has been used freely in a recent book (Mil- 
ler, Galanter, and Pribram, 1960), though 
the treatment is largely in terms of “plans,” 
a word without the historical quarrels as- 
sociated with “will.” 

There is no doubt that an individual can 
make plans and carry them out. He knows 
what he wants to do, where he wants to be 
at a particular time, and he arranges things 


3 Another such term is “self,” long avoided by 
psychologists but now again in use. 


so that he gets there.t He can leave word 
where he can be found, and (except for un- 
foreseeable circumstances) there is often a 
high probability that the plan will material- 
ize. By a person of “strong will” we mean 
one who can adopt a plan and commit him- 
self so firmly to it that he will show resist- 
ance to distractions and resourcefulness in 
finding ways to continue toward the in- 
tended goal. A person of “weak will” is one 
who is unable to stick to a plan, no matter 
how clearly he may be able to formulate it; 
he gives up easily in the face of obstacles 
or distractions. There is no deep philosoph- 
ical issue here; the matter is complicated, 
but does not lie outside of empirical sci- 
ence. People differ in their capacities to an- 
nounce and fulfill plans just as they differ in 
their capacities to solve intellectual prob- 
lems or to perform acts of skill. 

Plans are of various kinds and lengths, 
including not only the seeking of certain 
goals but also stop-plans to avoid fatigue 
or danger. A stop-plan, for example, is not 
taking too many cups of coffee before re- 
tiring, or determining to leave the card 
game in order to have enough sleep. The 
more that a person is able to formulate 
plans, even short-term ones, and carry them 
out, the more sense of self-control he de- 
velops. Thus plan-behavior is relevant to 
ego-integration. 


CRITICAL DISCUSSION 


When the concept of will is reintroduced into 
psychology, the issue of freedom versus de- 
terminism has to be faced whether or not it 
is resolved. The deterministic position is that 
all events are caused by energy configura- 


——— 


4 Miller, Galanter, and Pribram (1960) use the 
word “Image” to refer to the organized knowl- 
edge and values that serve as the occasion for a 
“Plan.” Thus the intended goal is part of the 
Image, while the steps along the way are part of 
the Plan. We shall not follow their interesting 
theoretical treatment further. 


——_——_——————— 
tions operating upon structures, just as the 
movements of the sun, stars, and planets are 
not capricious but are regulated by the im- 
mutable laws of universal gravitation. While 
causes are very complex and not fully know- 
able, we can always detect causal strands 
that make the theory of determinism plaus- 
ible. When John “chooses” to buy a cigar 
and Bob “chooses” not to smoke, the real 
“choice” was determined long ago in the way 
they were brought up, the fact that John’s 
father, with whom he identifies, smokes, while 
Bob’s father does not, and so on. According 
to the determinist, neither could have be- 
haved any differently from the way he ac- 
tually behaved. The believer in freedom, on 
the other hand, thinks that human choices 
really matter and that things would be dif- 
ferent had not a human will intervened. This 
is a very subtle problem. An individual may 
have been an agent in the course of events 
without necessarily having been a free agent. 
For example, he might have been walking 
along as a baby fell out of a window and, 
simply by his presence, have broken the 
baby’s fall so that he saved the baby’s life 
without any initiative on his part. If he had 
seen the baby about to fall and had run to 
catch it, he would have taken some initiative, 
but the determinist asks: “Could he have done 
otherwise?” Not everyone would have been 
as alert and quick, to be sure, so it is to his 
credit that he was, but could this individual, 
given all the influences that have affected him 
up to this moment, have done anything other 
than what he did? Was his “alertness” as de- 
termined as his “presence” at the time? It is 
quite clear that we can never get a scientific 
answer to that question; all we can know is 
what he did do, not what he might have 
done. The difficulty of this example shows 
how a determinist can hold to his position 
that all acts are a result of the play of forces 
at the time, without any real influence from 
the subject's intentions. Such intentions as 
exist, according to the determinist, also re- 
flect the play of inevitable forces. 

This is an old problem within philosophy, 
and the fact that a determinist cannot be 
challenged on empirical grounds, since the 
past can never be repeated, does not settle 
the problem. However, the determinist can 
be challenged on the prediction of the future. 
If the future were strictly predictable, then 


m 
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determinism would be clearly established. 
Since the predictability of the future is lim- 
ited, however, any assertion that determin- 
ism is true must be as much an act of faith 
as an assertion to the contrary. Because a psy- 
chologist, as such, is not concerned with such 
acts of faith, he does well to leave the issue 
of freedom versus determinism an open one. 

The problems of human intentions and their 
fulfillment according to plans, of decision- 
making on the basis of adequate (or inade- 
quate) information, of the capacity to resist 
distractions once a plan is embarked upon— 
these are problems of human willing and ef- 
fort that are genuine, realistic, and empirical, 
and do not depend upon a resolution of the 
freedom-determinism problem. 

One difficulty of the freedom-determin- 
ism issue is that it suggests an absolute 
choice: man is either free or not. The choice 
is not that simple. There are surely areas in 
which human behavior is determined very 
largely by the interaction of physiological 
processes and environmental factors (such as 
food, water, air), by prior learning, by so- 
cialization in childhood. Psychology seeks to 
find lawfulness in behavior wherever it can 
be found; such lawfulness implies some meas- 
ure of determinism, but not necessarily an 
absolute determinism. Science does not re- 
quire such absolutes. 
n 


Unconscious motives 


The belief that man is a rational animal 
who makes his plans with foresight is ap- 
pealing and to some degree true, but it is 
an incomplete statement of man’s nature. 
Man is also irrational; he is often driven by 
impulses of which he is unaware or that he 
would prefer to deny, and he often does 
things that in his more rational moments 
he would prefer not to have done. Yet these 
controls are part of his “nature,” and in 
that sense part of his “self.” We cannot give 
a full account of ego-integrative motives 
without attention to unconscious motives. 

While literary men long recognized some 
unconscious controls over human conduct, 
it remained for Freud to call to the atten- 
tion of the public the powerful role of un- 
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conscious motives in human behavior. He 
pointed to several forms of behavior 
through which unconscious motives express 
themselves: 


1. The dreamer often expresses in his 
dreams wishes of which he is unaware. 

2. Unconscious mannerisms and slips of 
speech “let the cat out of the bag” and 
reveal hidden motives. 

3. Symptoms of illness (especially the 
symptoms of neurotic illnesses) often 
can be shown to serve the unconscious 
needs of the person. 


Following Freud’s lead, most psycholo- 
gists now accept the existence of uncon- 
scious motives, although they differ from 
one another in their ways of talking about 
them. 

Under ordinary circumstances no sharp 
line divides conscious from unconscious 
motives; perhaps it would be wisest to 
that all motives have both a conscious and 
an unconscious component. A young man 
may fall in love with a young woman partly 
because she is in reality the attractive per- 
son he believes her to be (the conscious 
aspect) and partly because something about 
her, unknown to him, reminds him of his 
mother (the unconscious aspect). Some- 
times a person is aware of certain motives 
in himself but unaware of how important 
they are. He may know that he works hard 
and likes to succeed, but he may not real- 
ize how overweaning his ambition is and 
how incapable he is of accepting defeat. 

Calling attention to the irrational and un- 
conscious aspects of human motivation 
need not lead to pessimism about human 
nature. On the contrary, the only hope of 
rational control of conduct lies in the frank 
facing of the unconscious springs of action. 
It is a triumph of rationality that we have 
been able to discover how much of our be- 
havior is irrational. If we are to behave rea- 
sonably, we must be ready to unmask our 
own unreasonableness. 


Theories of Motivation 


We have sketched some of the physiolog- 
ical correlates of drives and studied some 
representative motivational dispositions, 
without much concern for the manner in 
which the motivational concepts have fitted 
in with other psychological concepts, such 
as learning and perception. We shall now 
turn to some theoretical problems that arise 
in the systematic treatment of motivation 
and to some ways in which these problems 
have been dealt with by theorists. 


The need-drive-incentive theory 


Making use of the general notion that 
deprivation states are the basis of drive, a 
prevalent theory takes the position that bod- 
ily needs give rise to drives as their psycho- 
logical representation, and that these drives 
then spur activity until a goal-object or in- 
centive is reached which can reduce the 
drive through satisfying the need. The fa- 
miliar example is hunger. Depletion gives 
rise to the hunger drive, which goads the 
organism to activity until food (the in- 
centive) is reached and the drive is reduced 
by eating. Drive and need are to be distin- 
guished, because the food-deprived animal 
may not be hungry at all times, and some- 
times the drive can be reduced when the 
need is not satisfied, as when a hungry ani- 
mal is rewarded with nonnutritive saccharin. 
The need-drive-incentive theory has been 
particularly influential because drive-reduc- 
tion has been proposed as one basis for the 
function of rewards in enhancing learning. 
(We shall meet this concept in Chapter 9.) 

Within the need-drive-incentive theory 
there are some unresolved issues, one of 
the more important of which is whether 
there is but one drive, to which all drive 
conditions contribute, or a number of drives. 
The one-drive interpretation (e.g., Hull, 
1943; Brown, 1961) is that any active 
drive contributes to a general state of 
activation that facilitates ongoing activity, 


whether or not it is relevant to the drive. 
When, for example, the activity wheel is 
used as an indicator of drive level, it is 


perhaps immaterial whether the drive 
arousal is by way of sex hormones or hun- 
ger. This interpretation, which has a good 
deal of support, depends upon a somewhat 
limited interpretation of drive, namely that 
it is concerned only with the activation or en- 
ergetic aspect of behavior and not at all 
with its direction. As soon as the direction 
of behavior enters in, then specific drive 
conditions become important. The one- 
drive theory accepts the fact that drive con- 
ditions also have “steering” functions, as 
when an animal turns one way for water 
when thirsty, another way for food when 
hungry. Thus the issue is not whether there 
are specific drive conditions, but whether 
there is a general activity level to which all 
drives contribute. The nonspecific arousal 
action of the reticular formation in the brain 
can be cited in support of the one-drive in- 
terpretation. 

If goal-direction (e.g., toward a preferred 
incentive, away from an unpreferred one) 
is accepted as one of the aspects of drive, 
however, one is forced to a multiple-drive 
interpretation. Those who take this posi- 
tion distinguish, for example, between ap- 
petitive drives and aversive drives, such as 
the seeking of food (appetitive) and the 
avoidance of pain (aversive). 

In the classical form of the drive-incen- 
tive theory, drive is a push from within lead- 
ing to energetic action, and the role of the 
incentive is to relieve the tension created by 
the drive. It is recognized, however, that the 
drive-incentive relationship is more com- 
plex than this. Some incentives become pre- 
ferred over others, and the incentive ap- 
pears under some circumstances to enhance 
the drive (as when the smell of freshly 
baked bread makes us wish to eat, even 
though we were not previously hungry). 

Drive theorists commonly accept a list 
of primary or basic drives, for which the 
physiological states are readily identified 
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(usually hunger, thirst, sex, pain), and then 
add other “learned” or “acquired” drives 
to account for motivated behavior not based 
directly upon these primary conditions. 
The many difficulties encountered in at- 
tempting to apply the need-drive-incentive 
theory to all behavior have caused a number 
of theorists to question it, and the theory is 
not held as confidently as it once was. 


Cue-stimulus (nondrive) theory 


If one turns away from the drive aspect 
of the need-drive-incentive theory and pays 
attention instead to the incentive (and other 
conditions of stimulation), it is possible to 
account for motivated behavior without re- 
course to the concept of an energizing drive. 
This point of view has evolved gradually— 
from the position that as motivated behav- 
ior is repeated, the drive gradually becomes 
“externalized” so that the incentive takes on 
drive properties (Anderson, 1941)— 
through the conception that incentive has 
a role somewhat comparable to drive, either 

| multiplying the effectiveness of drive (Hull, 
1952) or adding to drive as though it were 
a component of it (Spence, 1956)—to the 
position that the concept of a general en- 
ergizing drive is superfluous (Estes, 1958). 
| In essence, the cue-stimulus theory sub- 
| stitutes the notion of habit for that of drive. 
When the doorbell rings, we answer it: we 
j do not require a “doorbell-answering” drive, 
| or a “curiosity-about-who’s-at-the-door” 
drive. Our habits are called forth when 
stimulus conditions are appropriate. These 
may, to be sure, include stimuli from a 
contracting stomach as well as the call to 
dinner, but if we identify the stimuli that 
call forth our responses we can get along 
without a special class of stimuli called 
drives. The main idea is that all behavior 
is under the control of stimuli. 

While a theory of this kind is not pro- 
posed without good reason, and must there- 
fore be considered as a possible alternative 
to drive theory, those who refuse to accept 
it believe that there is some importance in 
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distinguishing between the energizing of be- 
havior and the directing of behavior. In 
some cases these two roles can be per- 
formed by a single stimulus, as in the case 
of a painful burn that both intensifies ex- 
citement and directs the withdrawal from 
the source of the heat. In other cases, as in 
the intensification of learned activity under 
increased hunger, the two functions appear 
separable. 


Affective arousal theory 


It has long been recognized that the kinds 
of behavior that organisms seek tend to 
have satisfying or pleasurable connotations, 
while the kinds of behavior that are avoided 
have annoying or unpleasant connotations 
Hence emotion (or affect, an alternative 
word for emotional quality; see Chapter 6) 
may enter either as a determinant of mo- 
tivated behavior or at least an important ac- 
companiment to it. The affective arousal 
theory takes the position that affective 
(emotional) consequences are inherent fea- 
tures of motivated behavior, that an aspect 
of the goal-behavior in appetitive motives 
is indeed the positive affect (pleasure) and 
an aspect of avoidance behavior is indeed 
the negative affect (pain or displeasure). 

McClelland (1955), a proponent of the 
affective-arousal interpretation, defines a 
motive as a strong affective association, 
characterized by an anticipatory goal re- 
action and based on past association of 
certain cues with pleasure or pain. Thus the 
expectation of pleasure (or pain), based on 
what has happened in the past, is said to 
“control motivated action.” 


Cognitive theories 


A cognitive theory (the word comes from 
the Latin for “knowing”) emphasizes some 
sort of understanding or anticipation of 
events, through perception or thought or 
judgment, as in the estimation of probabili- 
ties or in making a choice on the basis of 
relative value. The cognitive interpretation, 
as we shall see in several contexts in this 


book, tends to be an alternative to a stim- 
ulus-response interpretation, although the 
two kinds of interpretations are not neces- 
sarily contradictory. 

Any organism with memory is capable of 
recognizing some similarities between the 
present and the past and hence is able to 
form some sort of expectancies with regard 
to the consequences of its behavior. Ac- 
cording to a cognitive theory, motivated, 
goal-seeking behavior comes to be regulated 
by these cognitions, which are based on the 
past, modified by circumstances of the pres- 
ent, and include expectations about the fu- 
ture. We can illustrate cognitive theories 
by calling attention to three representative 
formulations of some cognitive aspects of 
motivation. 


Level of Aspiration. Goal-setting has 
been studied in experiments on the level of 
aspiration. In these experiments level of as- 
piration refers to a fairly immediate goal, 
that is, something almost within reach, a 
possible success near at hand. The goal- 
setting in the experiments parallels what the 
high jumper does when he sets the bar be- 
tween the posts. Where he sets it is his mo- 
mentary goal, a measure of his level of as- 
piration. He expects to succeed, but he sets 
it high enough that he might fail. He would 
take no satisfaction in setting it so low that 
he could jump successfully every time. Sat- 
isfaction comes when he is able to clear the 
bar at a new height. 

Experiments on level of aspiration help to 
define a person’s goals, because in these ex- 
periments (as in the high jump illustration) 
success is determined by what the person 
himself is trying to do. 

In the first experiment definitely con- 
cerned with these problems (Hoppe, 1930) 
it was revealed that the experiencing per- 
son’s feeling of success or failure depends 
upon the difficulty of the task. As shown 
in Figure 5-13, a task may be “much too 
easy.” Then the person experiences no sense 
of success, even though he accomplishes the 


Task How subject 
level perceives task 
difficult 
Very difficult 
Difficult 


Medium Zone of ego 


involvement ú 


Easy 
Very eosy 


Extremely 


task. A person who can play chess is not 
satisfied to win at dominoes. Or a task may 
be “much too difficult.” Because he has no 
ego involvement, a person who makes no 
pretense of knowing Russian grammar will 
not have a sense of failure if he is unable 
to answer questions about it; he does not 
expect himself to know the answers. Suc- 
cess and failure experiences come in the in- 
between range: between the point at which 
success is highly probable, but failure pos- 
sible, and that at which failure is highly 
probable, but success possible. This is the 
range in which the high jumper in the ex- 
ample will set his bar. 

Experiments on level of aspiration have 
been concerned with a number of prob- 
lems, among them the effect of group stand- 
ards on individual behavior. 

In one experiment, by Hilgard, Sait, and 
Magaret (1940), college students worked 
together in small groups (usually four stu- 
dents at a time). The task set was simple 
arithmetic problems, the score being the 
time required to complete a page. Public 
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Effect of prestige of reference groups on level of aspiration 


Statement causing change in level of aspiration —3 
"Your score below that of high school students” 
"Your score below that of college students” 


“Your score below that of graduate students” 
"Your score above that of high school students” 


"Your score above that of college students” 
"Your score above that of graduate students” 


announcement of the finishing time was 
made, so that each student knew what the 
others were doing. Each student recorded 
privately his level of aspiration, that is, the 
score he expected to make on the next test. 
It was found that these private expectations 
were modified by the group performances: 
those whose groups had scores above aver- 
age tended to lower their estimates; those 
with scores below average tended to expect 
to gain. The same tendency was found 
whether the score differences were due to 
differences in arithmetic ability on tests of 
equal difficulty or due to hidden differences 
in test difficulty for students of equal ability. 

In another experiment with college stu- 
dents, by Festinger (1942), shifts in aspira- 
tion level were studied when all the student 
knew was his own previous scores and when 
he was told that his score was above or be- 
low that of one of three reference groups: 
high school, college, and graduate students. 
The results are shown in Figure 5-14. If 
the score was below that of the low prestige 
group (high school students), the aspira- 
tion level increased most; if it was above 
that of the high prestige group (graduate 
students), aspiration level decreased most. 

Thus individual goal-setting is modified 
by prestige-seeking, self-protection, and 
other goals that reflect the setting in which 
motivated behavior occurs. 
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(After Festinger, 1942) 


Cognitive Dissonance and Dissonance Re- 
duction. A somewhat related theory has 
been proposed by Festinger (1957), in 
which certain kinds of unbalanced cogni- 
tions are described as dissonant, and the 
subject is under stress to remove this disso- 
nance. The kind of disagreement or dishar- 
mony with which Festinger is chiefly con- 
cerned is that which occurs after a decision 
has been made; under such circumstances 
there is often some lack of harmony be- 
tween what one does and what one believes, 
and there is thus pressure either to change 
one’s behavior or to change one’s belief, 
For example, if a regular smoker reads 
about the relationship between smoking and 
lung cancer, the habitual action and the 
new information are dissonant. If the deci- 
sion is made to continue smoking, the dis- 
sonance will be reduced by disbelieving the 
information about the relationship between 
smoking and lung cancer; if the decision is 
made to give up smoking, the information 
on the linkage between smoking and lung 
cancer will be stoutly defended. (See Fig- 
ure 5-15.) Parallels can be found in the be- 
havior of lower organisms as well (Fes- 
tinger, 1961). 


Expectation-Value Theories. There are 
many kinds of theories relevant to motiva- 
tion that are not always regarded as being 
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Cognitive dissonance reduced 
by change in belief 
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Amount of smoking prior to report 


Belief in lack of linkage between smoking and lung cancer 
on the part of those who smoke. (Data from Minneapolis 
Sunday Tribune, March 21, 1954, as reported by Festinger, 
1957) 


psychological theories. Among these are 
certain types of decision theory that have 
had their origins chiefly within economics. 
In simplest terms, these economic theories 
assume that the individual can assign value 
or utility to possible incentives, and that he 
makes his decision according to the risk 
involved. He is willing to take more risk 
for something that he values more. Such a 
theory can be expressed in mathematical 
terms, for example, in simplest form: 


Choice = f(Value Probability of attain- 
ment) * 


A somewhat similar type of formulation, 
made by Atkinson (1957), has been put in 
motivation terms. His formula, modified 
somewhat to conform with the vocabulary 
of this book, is as follows: 


Motive arousal = f(Motivational disposi- 
tion X Incentive X Ex- 
pectation) 


5 The f in an equation of the form y = f(x) means 
“function of” or “depends upon.” 


This formula is very much like the pre- 
ceding one, substituting incentive for value 
and expectation for probability of attain- 
ment. The “motivational disposition” term 
recognizes the existence of individual dif- 
ferences—something the economists have 
occasionally overlooked in their concept of 
“economic man.” 

Atkinson’s own experimental tests of his 
formula were based on two main conjec- 
tures derived from it. These conjectures 
were (1) the subject should work hardest 
at a given task when the expectation of 
success is most uncertain, that is, when the 
probability of success or failure is 50:50, 
and thus can be most influenced by what he 
does, and (2) subjects in whom the achieve- 
ment motive is stronger than the motive to 
avoid failure should prefer intermediate 
risks, while those whose motive to avoid 
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Different groups of subjects were offered different rewards 
for solving arithmetic problems, Regardless of the size of 
incentive, scores were highest at a 50:50 chance of succe: 
whore individual effort appears to make most difference 
in the outcome. The size of the incentive also influences 
the outcome. (From J. W. Atkinson, 1958, p. 294) 
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failure is stronger should avoid intermedi- 
ate risks and prefer either “safe” or “risky” 
undertakings. In a “safe” undertaking there 
is little likelihood of failure; in a “risky” 
undertaking you are not “blamed” if you 
fail. Atkinson performed several experi- 
ments testing these implications. In an ex- 
periment with 124 female college students, 
their performance scores on arithmetic 
problems were indeed highest, as predicted, 
when their chances of winning and of losing 
were 50:50 (that is, 1⁄4) (see Figure 
5-16). The second conjecture was not 
borne out directly in these experiments, al- 
though some evidence exists for it in other 
connections (e.g., McClelland, 1958). 


Psychoanalytic theory of motivation 


Among the motivational dispositions dis- 
cussed in this chapter, two—sex and aggres- 
sion—are particularly prominent in the sys- 
tem of psychoanalysis (based upon the 
writings of Sigmund Freud). Freud origi- 
nally conceived of sex as the primary driv- 
ing force; in his view the psychic energy 
that drives men, called the libido, was en- 
tirely sexual in its origin. Later, as he con- 
templated man’s cruelty, aggression was 
also assigned the role of a primitive, “in- 
stinctual” drive. At one stage Freud con- 
trasted the two drives as a life instinct and 
a death instinct, but contemporary follow- 
ers of Freud are now usually satisfied to 
speak of the two drives of sex and aggres- 
sion as accounting for instinctively driven 
behavior in man. 

According to the Freudian view, the un- 
folding of sexual behavior follows a devel- 
opmental pattern from primitive self-love 
(narcissism) through various other attach- 
ments until adult sexuality is achieved. In 
the process there is attachment to the par- 
ents, particularly to the parent of the op- 
posite sex. This attachment is said to give 
rise to motivational conflicts because in 
loving one parent the child becomes a rival 
to the other parent. The love by the child 
for the parent of the opposite sex is known 
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as the Oedipus complex, the name deriving 
from the Greek tragedy in which Oedipus 
unwittingly marries his mother. Although 
the interpretation of the Oedipus complex 
has been much criticized (Fromm, 1949), 
the attachment of the child to the parent 
may be recognized as an important stage in 
the development of affectionate responses 
to people. Later on there is a stage of like- 
sexed attachments, represented in childhood 
by gangs or cliques, or in the “crushes” of 
a child on a heroic figure of the same sex, 
A like-sexed affiliation is called homosexual. 
It is a normal stage of development and 
represents deviation from the norm only if 
it is not outgrown as sexual functions ma- 
ture. The final stage of sexual development 
culminates in attraction to a partner of the 
Opposite sex, representing normal heter- 
osexual interest. Whether or not all the suc- 
cessive affectionate attachments should be 
called sexual is a matter of debate; that 
such affectionate attachments exist as the 
child grows into adulthood is common 
knowledge. 

It is significant that these stages are de- 
scribed according to the person for whom 
the affection is felt. The normal pattern is 
for the object of affection to shift as the 
child grows. There may, however, be ar- 
rested development at any one stage. That 
is, some adults are narcissistic, some are 
dependent upon parents, and some are 
homosexual. Even in normal development 
there are usually fragmentary residues of 
earlier attachments, so that the shift from 
one stage to another is not necessarily clear- 
cut. When the arrested development is ex- 
treme, we need to know why the normal 
development did not occur in order to help 
the individual attain the more usual adult 
relationships. 

The foregoing account shows the stages 
of development of the sex drive as it be- 
comes directed toward different objects. 
These objects do not all satisfy the physio- 
logical drive, in the sense of culminating in 
the sex act, but they provide some deriva- 


tive satisfaction in the affiliation between 
persons. 

The earlier Freudian theory found sex- 
ual motivation behind nearly all of human 
behavior, though later psychoanalysts have 
tended to reduce somewhat the emphasis 
upon the instinctual drives by paying more 
attention to what they call the ego—the 
part of the person concerned with the wider 
aspects of reality. Like other motive sys- 
tems, the sexual drive leads to varied ac- 


tivity, in part through its satisfaction, in 
part through the anxiety that arises from 
attempts to suppress it. 

Psychoanalytic theories changed some- 
what during Freud’s life. The notion that 
aggression arises as one of the consequences 
of frustration, mentioned on p. 140, derives 
from an earlier Freudian interpretation. 
The suggestion that aggression has to be 
viewed as an expression of a primary drive, 
along with sex, came later. 


SUMMARY 


1. A motive is something that incites the organism to action or that 
sustains and gives direction to action once the organism has been aroused. 
Hence motives have both an activating or energizing aspect and a direct- 
ing aspect. 


2. A motivational disposition is a persistent tendency for behavior to 
be influenced by a given kind of motive; such a disposition derives from 
inheritance, prior experience, or both. When such a disposition finds ex- 
pression in behavior actually taking place, we have evidence for an 
aroused motive. 


3. The classification of motives is somewhat arbitrary, because motives 
may be expressed through learned behavior that differs from culture to 
culture and from person to person within a culture, and because similar 
motives may be manifested through unlike behavior and unlike motives 
through similar behavior. Furthermore, motives may appear in disguised 
form, and several motives may be active at once. 


4. A provisional classification groups motives into survival motives, 
social motives, and ego-integrative motives. 


5. The survival motives, especially hunger, thirst, and avoidance of 
pain, are commonly treated as drives because of their strong influence upon 
behavior. Other drives include avoidance of extremes of temperature, 
avoidance of suffocation, a drive against accumulating waste products in 
the body, and a drive against excessive fatigue and exhaustion. There are 
also some acquired drives, as when the drug addict comes to require his 
drug. 


6. Some drives, such as activity, manipulation, and curiosity, lack spec- 
ified physiological correlates, yet they operate much as the survival drives 
do, and hence are here treated with them. 


7. Four methods have been used to measure drives: general activity 
level, rate of performing learned acts, overcoming an obstruction, and the 
choice method. The first two of these are in more common use. 


8. Some social motives can be treated as drives in the same sense as the 
drives treated under survival motives. These include maternal drive and 
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sex drive. However, the learned aspects of social motives are so important 
that the more neutral expression “motivational disposition” is often more 
appropriate than drive. This applies to the many indirect expressions of 
sexual motivation, especially as we observe these expressions in man. 
Other motivational dispositions such as dependency and affiliation, domi- 
nance and submission, and aggression are pervasive and can be studied 
among lower animals as well as among man. 


9. Motivational dispositions in man have been studied by several meth- 
ods, including behavioral observation and case study, self-reports, imag- 
inative productions, and experimental arousal. 


10. Ego-integrative motives are peculiarly human and are built about 
a concept of the self. While some theorists favor a single master motive, 
such as self-actualization, self-expansion, self-consistency, or competence, 
the failure to agree on a single designation suggests that there may be a 
group of ego-integrative motives, all with some sort of self-reference. The 
achievement motive is used to illustrate such motives, because in Amer- 
ican culture to see oneself as productive and successful is one aspect of a 
favorable self-image. 


11. Purposeful activity and planning have led to a reconsideration of 
the problem of “will” in psychology. Although “will” has been a word 
avoided in psychology for a number of years, planning behavior is so rele- 
vant to ego-integration that it cannot be overlooked. 


12. Man is often driven by impulses of which he is unaware or which 
are at least unclear to him; such motivation is called unconscious. Un- 
conscious motives express themselves in dreams, in mannerisms and slips 
of speech, and in symptoms of neurotic illness. Recognizing that man is in 
part irrational does not degrade man; it is in fact a triumph of rationality 
that man is able to discover his own irrationality. 


13. Theories of motivation include the need-drive-incentive theory with 
emphasis either upon a single energizing drive, to which several circum- 
stances contribute, or several distinguishable drives which also give direc- 
tion to behavior; a cue-stimulus (nondrive) theory, which assigns drive 
value to stimuli; an affective-arousal theory, which states that the emo- 
tional consequences of an act determine its motivational significance; cog- 
nitive theories, based on how the individual perceives or represents the 
situation before him; and psychoanalytic theories, based largely upon un- 
conscious motives and their derivatives. 


14. The cognitive theories include level of aspiration (concerned with 
individual goal-setting), cognitive dissonance (concerned with the impulses 
to change associated with the disharmonies that often persist after a de- 
cision has been made), and expectation-value theories (which treat of de- 
cision-making when both probabilities and costs, or risks, are taken into 
account). 


15. According to psychoanalytic theory, the primary drives are sex and 
aggression. The unfolding of sexual behavior follows a developmental pat- 


tern involving various object-choices until a mature sexual attachment is 
achieved. Modern psychoanalytic interpretations find more place for ego- 
processes than did the earlier ones. 


SUGGESTIONS For the need-drive-incentive theory in its various forms, see Bindra, Motiva- 
FOR tion (1959), Brown, The motivation of behavior (1961), Hall, Psychology of 
FURTHER motivation (1961), or Young, Motivation and emotion (1961). The drives 
READING with unspecified physiological bases are treated particularly in Berlyne, Con- 
flict, arousal, and curiosity (1960). 
For the affective arousal theory, see McClelland and others, The achieve- 
ment motive (1953), and Young, Motivation and emotion (1961). 
For human motives as revealed through fantasy, the best sources are Mc- 
Clelland (Ed.), Studies in motivation (1955), and Atkinson (Ed.), Motives in 
fantasy, action, and society (1958). Other approaches to human motives, in- 
cluding psychoanalytic approaches, are treated in Lindzey (Ed.), Assessment 
of human motives (1958), and Stacey and DeMartino (Eds.), Understanding 
human motivation (1958). A general discussion of the social role of achieve- 
ment motivation can be found in McClelland, The achieving society (1961). 
Representative of cognitive approaches are the books by Festinger, A theory 
of cognitive dissonance (1957), and Heider, The psychology of interpersonal 
relations (1958). The literature on decision theory is difficult for the beginner. 
Bross, Design for decision (1953) is more accessible than Thrall, Coombs, and 
Davis (Eds.), Decision processes (1954), and Chernoff and Moses, Elemen- 
tary decision theory (1959). 
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Emotion 


Life without emotion would be drab. If there 
were no joys and sorrows, no hopes and dis- 
mays, no thrills or triumphs, the warmth and 
color would go out of human experience. 

Men prefer to have pleasurable states en- 
dure and do things to make them recur; men 
also prefer to have unpleasant, painful, or 
annoying states end promptly and do what 
they can to avoid them. But is this a sufficient 
statement of the relation between emotion 
and motivation? We need to look more 
closely into pleasant and disturbing emo- 
tional states to see how they are related to 
goal-directed behavior. 


Emotional States 


The range of affectively toned experience 


The mild states of feeling that accompany 
many of our activities can be described as 
states of pleasantness or unpleasantness. We 
may find a warm test tube pleasant to touch 
and a piece of sandpaper unpleasant to touch. 
In a restaurant at breakfast we may find the 
hot cup of coffee pleasant, but waiting for it 
unpleasant. When we call attention to the 
pleasantness or unpleasantness of experi- 
ences, we are referring to their affective tone. 
When psychologists were more given to mak- 
ing fine introspective distinctions than they 
are today, they called these mild affective 
states feelings and reserved the term emotion 
for the more profound, widespread, and 
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stirred-up states suggested by such words as 
terror, grief, rage, or exultation. However, the 
stirred-up character is not enough to distin- 
guish between emotions and other states, for 
the body is stirred up when we chop wood 
or saw a board; it is really the intensity of 
the affective toning that makes the state 
emotional. To be sure, such a full-fledged 
emotion will be reflected in characteristic be- 
havior and diffuse changes in body physiol- 
ogy—the kinds of behavior that permit us to 
detect emotions in others or in animals. We 
may recognize, however, many states inter- 
mediate between the very mild experiences of 
pleasantness and unpleasantness and the vio- 
lent, intense emotions: states of excitement 
and quiescence, of appreciation of beauty or 
of dislike of ugliness. We shall therefore not 
attempt to define “an emotion,” but instead 
will be concerned with a variety of emotional 
states. 

Once we recognize the gradation from the 
less intense to the more intense experiences, 
the old distinction between feeling and emo- 
tion loses its force. In discussing the emo- 
tional aspects of behavior and experience, we 
shall include all our affectively colored ac- 
tivity regardless of intensity. In summary, 
we shall define as an emotional state the con- 
dition of the organism during affectively 
toned experiencing, whether the affective 
toning is mild or intense. 

Virtually all psychologists who have clas- 
sified emotions divide them into those that 
are pleasant (e.g., joy, love) and those that 
are unpleasant (e.g., anger, sadness). This 
classification suggests the primacy of pleas- 
antness and unpleasantness, of acceptance 
and rejection, of approach and avoidance 
as the very basis of emotion. Beyond the 
classification into pleasant and unpleasant 
States, many of our emotional terms express 
the intensity of the experience. The differ- 
ences in intensity are carried by word pairs 
such as the following: anger-rage, fear- 
horror, pain-agony, sadness-grief. By group- 
ing together the whole family of experiences 
from mild satisfactions and annoyances at 


one end of the scale through weak emo- 
tional states up to the most intense emo- 
tions at the other end, we emphasize the 
continuities among these emotional states. 


The variety of bodily changes in emotion 


The symptoms of fear reported by army 
fliers on missions in World War II (Table 
6-1) well illustrate the complexity of the 
bodily processes in an emotional state. The 
symptoms at the top of the list, the ones 
most frequently mentioned, are the milder 
ones (pounding heart, tense muscles), 
while the less frequent symptoms, near the 
bottom of the list, are more severe (con- 
fusion, faintness, loss of memory, nausea). 

The symptoms of emotion, especially of 
intense emotion, include profound changes 
throughout the body, changes regulated in a 
complex way by the central nervous system, 
by both divisions of the autonomic system, 
and by the endocrine glands. Out of the mass 
of these physical changes, psychologists have 
studied a number of selected indicators, some 
of which follow. 


1. Galvanic Skin Response. Whenever 
emotions are aroused, detectable electrical 
changes take place on the skin. Electrodes 
attached to the skin (e.g., on the palms of 
the hands) are connected with a recording 
galvanometer. The galvanic skin response 
(GSR) is a sensitive indicator of changes in 
emotional state. Demonstrations such as the 
following are commonly used in psychology 
classes: A male student, with the electrodes 
attached to his palms, recites the alphabet 
aloud slowly while thinking of the name of 
his girl friend. The class tries to judge from 
the swing of the galvanometer needle when 
he has come to her initial. His slight embar- 
rassment or excitement or concern about be- 
ing detected is commonly revealed through 
an unusually wide swing of the needle. 

2. Blood Distribution. Changes in blood 
pressure and changes in the distribution of 
the blood between the surface and the in- 


“Often” | “Sometimes” 


(per 
cent) 


“During combat mis- 
sions did you feel” 


A pounding heart 
and rapid pulse 


That your muscles 


were very tense 83 
Easily irritated, 

angry, or “sore” 80 
Dryness of the throat 

or mouth 80 
“Nervous perspira- 

tion” or “cold sweat’? 79 
“Butterflies” in the 

stomach 76 
Sense of unreality 

that this couldn’t be 

happening to you 69 
Need to urinate very 

frequently 65 
Trembling 64 
Confused or rattled 53 
Weak or faint 41 
Right after a mission, 

unable to remember 

details of what 

happened 39 
Sick to the stomach 38 
Unable to concentrate 35 


That you have wet 
or soiled your pants 


source: Based on reports of 1985 flying officers and 
2519 enlisted fliers of World War II. After Shaffer 
(1947). 


terior of the body occur in emotion. We are 
familiar with blushing in embarrassment or 
a flushed face and neck in anger (“hot under 
the collar”). These changes occur because 
blood vessels in the skin dilate, and more 
blood is found near the surface of the skin. 
The opposite symptom is the blanching of 
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6-1 
Graphic recording of bodily changes in emotion 


By means of appropriate instruments, simultaneous records can be secured of changes in breathing, heart 
rate, blood pressure, blood volume in the arms, electrical changes on the skin surface—correlated 
with the presentation of emotion-arousing stimuli. An enlargement of the tape is seen below. (After Ax, 
1953) 
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Skin conductance Sweating increases ; 


Experimenter enters 


Muscle potential 
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the face under some conditions of fright. In 
this case the blood vessels constrict. 

3. Heart Rate. The pounding of the 
heart in emotional excitement is so familiar 
that the heart has long been a symbol of 
emotion. 

4. Respiration. The rate and depth of 
breathing as well as the relative amount of 
time spent in inspiration compared to ex- 
piration provide useful indicators, espe- 
cially in emotional conflict. The relative 
times determine the “inspiration-expiration 
ratio” (I/E ratio). Gasping for breath and 
sighing are the kinds of changes that affect 
the I/E ratio. 

5. Pupillary Response. The pupil of the 
eye tends to dilate in moments of anger 
and pain or in emotional excitement gen- 
erally, and to constrict in quiescence. 

6. Salivary Secretion. Experimental evi- 
dence supports the common observation 
that emotional excitement often produces a 
dryness of the mouth because of a decrease 
in saliva or of a change in its consistency. 

7. Pilomotor Response. This is the tech- 
nical name for “goose pimples,” which ap- 
pear when the hairs of the skin stand on 
end. 

8. Gastrointestinal Motility. Investiga- 
tors have used x-ray methods and the stom- 
ach-balloon technique (the method de- 
scribed in connection with the study of hun- 
ger, p. 129) to determine that the move- 
ments of stomach and intestine are affected 
by strong emotion. Emotional excitement 
may lead to nausea or diarrhea. Persistent 
emotional or mood states may be respon- 
sible, through the tensions set up in the 
walls of the stomach or intestines, for the 
ulcers that some people get when under 
stress. 

9. Muscle Tension and Tremor. We 
sometimes say of a person, “If only he 
could relax. He’s too tense.” Muscular ten- 
sion is a symptom of emotion. Tensed mus- 
cles may also tremble when opposing 
muscles are contracted simultaneously. (See 
Chapter 2, p. 31.) The tremor may also 


occur when a person experiences a conflict 
of desires, as, for example, a powerful de- 
sire to slap an irritating smart aleck con- 
flicting with an equally powerful desire to 
retain one’s dignity and self-respect. 


10. Blood Composition. Because the 
endocrine glands are active during emo- 
tion and pour hormones into the blood 
stream, chemical analysis reveals actual 
changes in blood composition. There are 
changes in blood sugar, acid-base balance, 
and adrenalin content. In Chapter 2, adren- 
alin and noradrenalin were described as hor- 
mones of the adrenal medulla, important 
agents in emotional excitement. 


These ten emotional indicators suffice to 
dramatize the profound and widespread 
changes that go on in the body when one 
is emotionally aroused. 


Physiological mechanisms in emotion 


The many bodily changes that occur dur- 
ing emotion are not unrelated phenomena; 
they fit together into patterns organized 
under the influence of the nervous system 
and the endocrine glands. W. B. Cannon, 
the physiologist, noted that one large group 
of symptoms prominent in anger and rage 
prepare the organism to face emergencies, 
to defend it against attack and injury. 

If a cat, quietly digesting its meal, is 
confronted suddenly by a barking dog, the 
following physiological changes (among 
others) take place: (1) digestive move- 
ments of the stomach cease; (2) blood 
pressure increases; (3) heart rate is accel- 
erated; (4) adrenalin is secreted into the 
blood stream. 

Each of these reactions is regulated 
through the sympathetic division of the 
autonomic nervous system. The secretion 
of adrenalin has the effect of: (1) raising 
the blood pressure; (2) increasing the sugar 
in the blood, making it available for ener- 
getic action and to counteract fatigue; (3) 
making the blood clot more quickly. 

The cat arches its back and hisses (these 
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particular activities are not mediated by the 
sympathetic system, although they are part 
of the emotional activity). Its hair stands 
on end. It is now ready to fight. The addi- 
tional sugar in its blood gives it energy and 
increased endurance. If it is wounded, its 
blood will clot more quickly. If the cat is 
bitten, the dog is likely to get a mouthful 
of hair instead of a chunk of flesh. 

Because these physical responses fit to- 
gether and prepare the organism for ac- 
tion, Cannon called them emergency reac- 
tions. He therefore interpreted intense emo- 
tional excitement as a method of preparing 
the organism to meet emergencies. Reac- 
tions that at first seemed independent and 
unrelated, he found, form a pattern serving 
the common purposes of protection. 

Most of the reactions demonstrated in 
the cat are found in man also. When we get 
angry we may have stomach-aches due to 
changes in stomach movements; our hearts 
beat faster, our adrenalin flows, and our 
blood, like the cat’s, clots more quickly. 
The bloody nose of the basketball player 
disturbs him less than it would if he were 
not excited, and the blood flow stops more 
quickly because he is excited. 

The sympathetic and parasympathetic di- 
visions often have nerve connections to the 
same organs, but, as we learned in Chapter 
2 (p. 48), they usually produce opposite 
effects. Stimulation over the sympathetic 
system accelerates the heart rate; stimula- 
tion over the parasympathetic system slows 
the heart rate. Stimulation over the sym- 
pathetic system inhibits the muscular con- 
tractions of the stomach in digestion, while 
stimulation over the parasympathetic sys- 
tem enhances contractions. 

The antagonism between the two systems 
suggests that the sympathetic system is ac- 
tive in excited emotional states, the para- 
sympathetic in quiescent emotional states. 
This idea is true to some extent; for ex- 
ample, pleasant tastes and smells stimulate 
the gastric secretions, which are under para- 
sympathetic control. But the parasympa- 


thetic system participates in unpleasant and 
excited states as well. It is responsible for 
vomiting in disgust as well as for salivation 
in anticipation of pleasure. The parasympa- 
thetic system may excite discharge of the 
bladder and the bowels in moments of ex- 
treme fright. One series of studies of emo- 
tionality in rats used amount of defecation 
as an index of emotionality, so highly corre- 
lated was the increase in amount with other 
evidences of emotional excitement (Hall, 
1934). 

The central nervous system is also active 
in emotion. Through its control of skeletal 
muscles, it is responsible for frowning, 
grimacing, muscular tension, trembling, 
moaning, whining, purring, snarling. The 
central and autonomic systems thus coop- 
erate in producing organized patterns of 
emotional expression such as laughing, 
weeping, and sexual excitement, patterns 
which are incomplete without this cooper- 
ation. The tears in laughter and weeping 
are controlled by the autonomic system, 
the vocal and facial muscles by the central 
nervous system, the changes in breathing 
by both systems. 

How are these patterned states regulated? 
There are many theories and much frag- 
mentary evidence, but we need to know 
more before we fully understand the physi- 
ological patterning of emotional expression. 

There is evidence that the hypothalamus 
plays a central role in the organization and 
activation of many types of emotional and 
motivational behavior (Stellar, 1954). For 
example, it exerts some sort of control over 
the pattern described as “rage.” A restricted 
surgical lesion in part of the hypothalamus 
may make a cat that formerly welcomed 
friendly petting and caressing turn savagely 
upon the person who tries to handle it in a 
gentle manner (Wheatley, 1944). 

Some emotional expressions clearly in- 
volve the cerebral cortex, the highest cen- 
ters of the brain. For example, after cortical 
injury, one side of a patient’s face may be 
affected. He may be unable to laugh vol- 


untarily except with the “good” side of his 
face, though an involuntary laugh will 
spread over both sides. Another line of evi- 
dence comes from patients who have under- 
gone brain surgery in order to relieve or 
reduce the intractable pain suffered in the 
last stages of cancer. The frontal lobe oper- 
ation, even when it is successful in reliev- 
ing suffering, does not produce total insen- 
sitivity to pain. A pinprick still feels pain- 
ful. The pain that disappears is the over- 
whelming one that most disturbed the pa- 
tient, best described as a kind of anguish 
(Landis, Zubin, and Mettler, 1950). 
What we do know with assurance is that 
intense emotions involve profound changes 
throughout the body, which are regulated 
in a complex way by the central nervous 
system, by both divisions of the autonomic 
system, and by the endocrine glands. 


Distinguishing among emotions 

Psychologists and physiologists have tried 
unsuccessfully for many years to differen- 
tiate among human emotional states ac- 
cording to characteristics of the bodily in- 
dicators of emotion. The reasons for the dif- 
ficulty are not hard to find: 


1. Intense emotions (such as anger and 
fear) are highly activated, disturbed states, 
and have many bodily responses in com- 
mon. The specific responses do not serve 
to define a particular emotion: one may 
turn pale in either anger or fear, and one 
may start to run when either afraid or 
angry. 

2. A person can express any one emo- 
tion in a variety of ways. In fear, he may 
freeze to the spot or he may run away 
from danger. In anger, he may bite his lip, 
turn on his heel, or attack the person who 
has aroused him. 

3. The name of the emotion depends 
commonly on supplementary information 
about the stimuli that aroused the emotion 
or about the nature of the goal-directed ac- 
tivity that follows the stimuli. That is, the 


emotional response to a dangerous animal 
will be called fear, especially if the person 
tries to escape; an emotional response to 
an insult will be called anger, especially if 
the person retaliates against the one who 
insulted him. The bodily state might be 
alike in the two cases, even though the 
emotions have different names. 

4. The conscious or introspective differ- 
entiation of the emotions is not free of in- 
fluence by external circumstances. A clas- 
sical theory of emotions, called the James- 
Lange theory after the two men who origi- 
nated it, stressed the importance in felt emo- 
tion of the repercussion (“feedback”) of 
the bodily responses. William James stated 
this in the form of seeming paradoxes 
which apparently put the cart before the 
horse: “We are afraid because we run,” 
“We are angry because we strike.” What 
gives the theory some plausibility is that 
our awareness of bodily states involves not 
only a judgment of the situation (e.g., as a 
dangerous or frightening one), but also 
what today we call a feedback from the 
bodily responses released in emotion. Thus 
if I stumble on the stairs, I automatically 
grasp the handrail before I have time to 
recognize my emotional state; my felt emo- 
tion, after the crisis is over, includes the 
perception of my pounding heart and ex- 
aggerated breathing. Because this recogni- 
tion comes after the bodily responses, the 
theory has some plausibility; at the same 
time, in view of the fact that recognition 
comes after the circumstances have already 
been judged (as dangerous, etc.), it is 
doubtful if the felt bodily responses are en- 
tirely responsible for the quality that dif- 
ferentiates one emotion from another. 


Physiological psychologists have not per- 
mitted these difficulties to prevent their 
search for some response differences under- 
lying the major emotional states. 

Ax (1953) attached various devices to 
his subjects so that he could record at once 
seven different physiological indicators of 
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Physiological responses in anger and fear. The chart plots changes from the normal (zero) level for 14 indi- 
cators all simultaneously recorded. The indicators are numbered to correspond to the numbers at the bose 


of the chart. (After Ax, 1953) 


More responses in anger 


Responses not significantly different 
Face temperature decreases, 
Heart-stroke volume decreases. 
Heart-stroke volume increases. 
Hand temperature decreases. 


More responses in fear 

12 Muscle tension peaks. 

13 Skin conductance increases. 
14 Respiration rate increases. 


Systolic blood pressure increases. 


1 Galvanic skin responses (in- 5 
creases in number). 6 
2 Heart rate decreases. 7 
3 Muscle tension increases, 8 
4 Diastolic blood pressure rises. 9 
10 Face temperature increases. 
11 Heart rate increases. 


emotional response (pulse rate, heart stroke, 
breathing, face temperature, hand tempera- 
ture, galvanic skin response, and muscle ac- 
tion currents just over the eyes). He then 
on some occasions frightened his subjects 
and on others angered them. In doing this, 
he made very clever use of technicians in 
his laboratory, whose clumsiness invoked 
fear and whose remarks induced anger; the 
emotional arousal was thus more natural 


than is usually the case when a person is 
strapped up with instruments. Each of the 
43 subjects was angered once and fright- 
ened once (about half in one order, half 
in the reverse) and then questioned about 
the reality of the emotion as experienced. 

The experimenter developed fourteen in- 
dexes or scores, based on the seven physio- 
logical indicators, to use in describing the 
emotional responses of the subjects. Half 
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of these were common to both fear and 
anger. But the other half (seven of the in- 
dexes) showed significant differences in the 
degree to which they were displayed in 
anger and in fear (Figure 6-2). The dif- 
ferences more prominent in fear correspond 
to the action of adrenalin; those more 
prominent in anger correspond to the ac- 
tion of both adrenalin and noradrenalin 
(see p. 33). 

These findings on the differences between 
fear and anger gain support from studies 
of the adrenal medullas of wild animals. 
Rabbits, which depend for survival on run- 
ning away (as in fear), show a predomi- 
nance of adrenalin; lions and other aggres- 
sive animals (whose responses resemble be- 
havior in anger) show a relatively high 
amount of noradrenalin (Funkenstein, 
1955). 

Funkenstein and his collaborators have 
extended the type of study done by Ax to 
include heart responses and chemical stud- 
ies of the blood (Funkenstein, King, and 
Drolette, 1957). Under experimental cir- 
cumstances designed to arouse anger or ap- 
prehension, some subjects openly expressed 


Emotions as judged 
from the photographs 


(1) Love, happiness, mirth 
(2) Surprise 

(3) Fear, suffering 

(4) Anger, determination 
(5) Disgust 

(6) Contempt 

Other 


Emotions intended in the posed photographs 


their anger, others felt angry but turned the 
anger inward against themselves, while still 
others became severely anxious. The open 
expression of anger and the anxiety reac- 
tion were associated with the secretion of 
adrenalin in the blood; the controlled, in- 
ward-directed anger was associated with the 
secretion of noradrenalin. 

It is difficult to differentiate human emo- 
tions on the basis of bodily changes and 
easier to differentiate them by the conven- 
tionalized expressions humans learn to use 
to convey emotional meanings. (These are 
superimposed upon the “natural” expres- 
sions resulting from maturation, which will 
be discussed shortly.) Psychologists have 
photographed the faces of actors portray- 
ing various emotions and have then asked 
subjects to try to identify the emotions 
from the photographs. While there are 
some confusions, identification is well above 
chance. If six broad classes are used, sub- 
jects can assign the posed emotions reason- 
ably well (Table 6-2). The percentage of 
correspondence between the posed and 
judged emotion varies from a high of 93 
per cent for love, happiness, and mirth to 


(3) (4) (6) 
Anger, 
Fear, determi- 


suffering nation Contempt 
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source: Woodworth (1938), p. 251. Data from Feleky (1922). Results with 100 subjects. 
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6-3 


A simplified version of Schlosberg’s 
surface of emotions 


a low of 60 per cent for anger or deter- 
mination. The list of six classes can be 
arranged in a scale; that is, items often 
confused are placed nearer together; those 
less often confused are placed farther apart. 
Such an arrangement (used in Table 6-2) 
works only because there is some system- 
atic relationship among the pictured emo- 
tions, 

Subjects asked to name the emotions rep- 
resented in unposed candid camera shots 
do quite well also, even when the facial ex- 
pression is presented alone, with the back- 
ground masked out. They do better, of 
course, when they know the whole context 
of the picture (Munn, 1940). 

Schlosberg (1952, 1954) has attempted 
to refine the scaling of posed emotions. 
When a very large number of pictures were 
used, showing all manner of expressions 
(he used 72 pictures of the same face ex- 
pressing various emotions), he noted that 
in some sortings the ends of the scale were 
confused; that is, some subjects interchanged 
pictures intended as mirth with pictures in- 
tended to show contempt. This result led 
him to arrange his scale into a circular sur- 


face, upon which all of the pictured emo- 
tions can be made to fit. A simplified ver- 
sion of his arrangement is presented in Fig- 
ure 6-3. Note that there are two main axes, 
the familiar pleasantness-unpleasantness one, 
and another at right angles to it, which he 
calls rejection-attention. Any pictured emo- 
tion can be placed on this surface, depend- 
ing upon how it is judged in accordance 
with these two dimensions. 

Other studies have shown some success 
in judging emotions from gestures of the 
hands alone (Carmichael, Roberts, and 
Wessel, 1937) or from the recorded speak- 
ing voice (Dusenbury and Knower, 1939). 
We do not know how successful such judg- 
ments would be if the materials came from 
an alien culture. Success in recognizing 
emotions from face, gesture, and voice prob- 
ably depends greatly upon the conventions 
of the society in which one has been reared. 

A somewhat different approach to a 
study of the organization and description 
of emotional states has been taken by Block 
(1957), who investigated how men and 
women tended to interpret emotional states 
from the names of these states. He asked 
40 male and 48 female college students to 
rate each emotion according to 20 scales 
based on pairs of adjectives, such as weak- 
strong, active-passive, tense-relaxed, happy- 
sad, loud-soft. This method is an applica- 
tion of the “semantic differential” of Os- 
good (1952), which we shall meet again 
later (Chapter 12). Block arrived at a series 
of typical connotations for the different 
emotions and was thus able to determine 
by correlational methods which emotions 
grouped together. It turned out that the 
three main dimensions of emotion, as re- 
vealed by this method, bore a family re- 
semblance to those found by Schlosberg’s 
study of facial expression, although they are 
not exactly equivalent. Block named the 
dimensions pleasantness-unpleasantness, a 
level of activation factor, and an interper- 
sonal relatedness factor. Men and women 


„within American culture appraised the emo- 


tions very similarly; an intercorrelation of 
the whole set of correlations between pairs 
of emotional descriptions, known as a ma- 
trix intercorrelation, yielded an r = .93, 
which shows the two sets of correlations, 
for men and for women, to be essentially 
equivalent, 


CRITICAL DISCUSSION 


The effort to find a physiological basis on 
which to differentiate the emotions, to state 
just how many emotions there are and what 
their bodily responses are, has not proved to 
be a very fruitful quest. With shifts in the 
nature of the problems that interest psycholo- 
gists, the question has tended to decrease in 
importance. 

More attention is now being paid to the gen- 
eral state of emotional excitement rather than 
to the fine distinctions between the several 
emotions. A favorite theory today goes by the 
name of the activation theory (Lindsley, 1951; 
Schlosberg, 1954). It suggests that there is an 
intensity scale or dimension in emotion, from 
sleep at the one end to diffuse excitement at the 
other. This theory, stressing energy mobiliza- 
tion (Duffy, 1951), makes it difficult to distin- 
guish between drive and emotion; but drive 
and emotion are in fact closely related, no 
matter how we try to define them. There are 
certain to be difficult borderline cases; be- 
havioral phenomena always resist tight com- 
partmentalization, and perhaps emotion and 
drive need not be differentiated at all. 

Present interest in psychosomatic medicine 
has, however, led to renewed effort to dis- 
tinguish among the physiological consequences 
of fear, anger, and anxiety. For example, a 
patient was found with a gastric fistula (an 
artificial passage to the surface of the ab- 
domen) through which food could be placed 
directly into his stomach. Direct observation of 
his stomach showed differences in reactions 
associated with fear and hostility, thus indicat- 
ing a physiological differentiation of these states 
(Wolf and Wolff, 1942). But psychosomatic 
medicine is concerned more with chronic, per- 
sistent, or recurrent emotional states than with 
the emotional crises that have been the usual 
subject matter of psychological studies of emo- 
tional expression. 
—— 


Emotional Development 


Emotional expression, like other complex 
behavior, develops through maturation and 
learning. The infant cries at birth; as he 
grows older, his laughter is as spontaneous 
as his crying. He is born with the capacity 
to cry, and the capacity to laugh comes 
through maturation. However, some aspects 
of his emotional behavior are acquired. As 
the child grows older, he learns to cry for 
a purpose—to gain parental attention or 
sympathy—and he learns to withhold his 
tears sometimes when he feels like crying. 
He learns, too, that there are times when it 
is proper to laugh and times when laughter 
is frowned upon. The child has to learn not 
only the occasions for emotion, but how to 
control emotional expression according to 
the patterns considered proper in his cul- 
ture. He may laugh and cry softly or loudly, 
with or without restraint. He learns to dis- 
tinguish between a pleasant smile, a gentle 
laugh, and a loud guffaw. 


The maturation of emotional patterns 


The newborn infant has a very limited 
repertory of emotional responsiveness. Most 
contemporary students of infant behavior 
agree that at birth the only distinguishable 
emotion is excitement. Besides this emo- 
tion there is only quiescence, probably not 
an emotional state at all. The state of excite- 
ment (crying, straining, thrashing about) 
appears to the observer to be an emotionally 
unpleasant one. The resting or quiet state of 
the newborn child is emotionally neutral, 
without the positive qualities of the later 
cheerful, cooing, delighted state. Thus, in 
the beginning, the one emotional state is a 
rather unpleasant departure from quies- 
cence. How then does emotional responsive- 
ness develop? The following study suggests 
the course of development typical during 
the first year of life. 

An observer kept careful daily records of 
the emotional expression of some 60 infants 
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in a Montreal hospital. While the experi- 
ment covered only a period of four months, 
ages of the infants ranged from birth to two 
years. The study found the following typical 
stages for the children under one year old: 


1. Diffuse excitement. This is the only emo- 
tion distinguishable at birth. 

2. Distress and delight. By three months of 
age the infant’s excited state has become 
differentiated into two distinguishable 
states, described as distress and delight. 
Distress corresponds closely to the origi- 
nal excited emotion; delight takes on 
positive qualities absent at birth. 

3. Anger, disgust, fear, elation, affection. 
Anger and disgust usually become dis- 
tinguishable from distress by the fifth 
month. Fear becomes identifiable at 
about the seventh month. Between the 
tenth and twelfth months elation and af- 
fection become distinguishable from de- 
light (Bridges, 1932). 


The regularities of pattern suggest that 
the first year’s development can be attrib- 
uted at least in part to maturation. Oppor- 
tunities for learning increase as the child 
grows older, so that it becomes harder to 
determine how much, if any, later emo- 
tional differentiation can be assigned to 
maturation. 

That the process of differentiation 
through maturation goes on beyond early 
infancy is supported by a study of emo- 
tional expression in a 10-year-old child, 
deaf and blind from birth, whose oppor- 
tunities to learn from others were greatly 
restricted. This child had had scarcely any 
Opportunity to observe the expression of 
emotions by other children, since her only 
observations came through touch. Yet un- 
der conditions that would tend to provoke 
fear, anger, or pleasure, her facial expres- 
sions of crying or laughter and her accom- 
panying postures and gestures all accorded 
very well with the classical descriptions of 
emotional behavior (Goodenough, 1932). 
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It appears that characteristic forms of 
emotion as well as many of the actions 
which indicate emotion to us develop 
through maturation. 


Learning how to express emotion 


Learning modifies the manner in which 
emotion is expressed. Anger, for example, 
may be expressed by fighting, by using 
abusive language, or by leaving the room. 
Unlike crying, leaving the room is not an 
expression of emotion that is known at 
birth; and certainly the abusive language 
has to be learned. 

Studies of emotional expression in differ- 
ent cultures demonstrate impressively how 
much of that expression is developed by 
learning. One psychologist reviewed several 
Chinese novels in order to determine how a 
Chinese writer conveyed to his readers 
pictures of various human emotions. He 
found many of the bodily changes in emo- 
tion (flushing, paling, cold perspiration, 
trembling, goose pimples) used as symp- 
toms of emotion in Chinese fiction much as 
they are in Western writings. There are, 
however, among the Chinese many other 
and quite different ways of expressing emo- 
tion. 

The following quotations from Chinese 
novels would surely be misinterpreted by an 
American reader unfamiliar with the Chi- 
nese: 

“Her eyes grew round and opened wide.” 

(This means that she became angry.) 

“They stretched out their tongues.” (They 
showed signs of surprise.) 

“He clapped his hands.” (He was worried 
or disappointed.) 

“He scratched his ears and cheeks.” (Now 


we know that he was happy.) (Klineberg, 
1938.) 


Such evidence indicates that cultures 
teach conventionalized or stereotyped forms 
of expression which become a kind of “lan- 
guage of emotion” recognized by others 
within the culture. Thus skilled actors are 
able to convey to their audiences any in- 


tended emotion by using facial expression, 
tone of voice, and gesture according to the 
patterns an audience recognizes. In simulat- 
ing emotion, those of us who are less skilled 
actors can convey our intent deliberately 
by exaggerating the conventional expres- 
sions: gritting our teeth and clenching our 
fists to indicate anger, turning down the 
corners of our mouths to look sad, raising 
our eyebrows to express doubt or disap- 
proval. 

The child growing up in a culture grad- 
ually learns to interpret the signs of emo- 
tion used by those about him, just as he 
learns also to express his feelings as they 
do. Experiments have shown that the ability 
to judge emotions from posed pictures in- 
creases with age (Gates, 1923). 


Learning the occasions for emotion 


Emotional behavior occurs in response to 
objects or situations which are the occasions 
for emotion, We fear something, are angry 
at someone, are worried about some pos- 
sible turn of events. Though we may not 
have to learn how to fear, we learn what to 
be afraid of. 

Ordinary observation shows many learned 
occasions for emotions. In American cul- 
ture, for example, men seldom weep, 
whether the occasion be a wedding, a 
funeral, or failure to pass an examination 
in college, although American women com- 
monly weep on such occasions. French men, 
however, weep much more freely than 
American men. Sending a loved one off on 
a trip may be the cause for weeping by the 
whole French family. How to weep is not 
learned, but when and where to weep are 
learned. 

As the infant grows he learns to distin- 
guish between what is familiar, and there- 
fore “safe,” and what is unfamiliar, and 
therefore perhaps “dangerous” or “threat- 
ening.” 

In the course of giving psychological tests 
to 61 infants during their first year of life, 


6-4 
Infants’ reasons for crying change with age 


The relative amount of crying to be attributed to strange- 
ness increases as contrasted with other causes of crying. 
(After Bayley, 1932) 


Bayley (1932) noted the occasions on 
which the infants cried. As the infants grew 
older the causes of crying shifted, as shown 
in Figure 6-4 which is plotted as the per- 
centage of total crying to be attributed to 
the specific tests, to fatigue after testing, 
and to strangeness. Strangeness of places 
and persons produces the largest increase 
in relative frequency of crying as the child 
gets older. A possible interpretation is that 
the older the child is, the better he is able 
to discriminate between the familiar and 
the strange, and hence the more often he 
reacts to strangeness by crying (see Figure 
6-5). 

An experiment was designed by Hebb 
(1946) to study the kinds of objects which 
provoked fear in chimpanzees that had been 
born and reared in captivity, so that the 
history of their previous experience with ob- 
jects was known. These chimpanzees tended 
to show fear of many strange objects seen 
for the first time: a skull, a painted wax 
snake, a disembodied chimpanzee head. 
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6-5 They showed marked fear of strangers and 
were disturbed by slight changes in the 
clothing of familiar attendants. Thus learn- 
At about eight months, the child's ability to discrimi- ing enters, in that it is the unfamiliar that 
nate among people leads to increasing uneasiness with 

arouses fear. 

Learning may enter in other ways. One 
explanation of the manner in which emo- 
tions become associated with new objects 
or occasions is through conditioning. Con- 
ditioning (discussed in detail in Chapter 9) 
is a process of association whereby some- 
thing present at the time an emotion is ex- 
perienced takes on the capacity of arousing 
that emotion. For example, a song heard 
during an unhappy experience may always 
thereafter arouse in the hearer an emotion 
of unhappiness. 

A famous experiment in which a child 
learned to fear a white rat serves as the 
prototype of emotional conditioning (Wat- 
son and Rayner, 1920). The infant boy, 
Albert, when shown a white rat, reached 
for it and showed no signs of fear. While he 
was paying attention to the rat, he was sud- 
denly frightened by a loud sound. There- 
— after he was afraid of the rat. The originally 
| Apprehension and screaming at approach of stranger. neutral rat became a “conditioned stimulus” 
| D a TEO GEREF to fear. Albert now also showed fear of his 
mother’s fur neckpiece and of other soft 
and furry objects. He showed no such fear 
of rubber balls or blocks that were entirely 
un-ratlike in appearance. 

It is supposed that many irrational fears 
are acquired in this relatively automatic 
way. Because lightning precedes thunder- 
bolts, the child comes to fear the lightning 


Fear of strangers at eight months 


strangers. 


Dr. René Spitz 


Stranger turns away; screaming subsides. as well as the thunder, although the loud 


‘| 


sound of the thunder is the primary reason 
for fright. But many children (and adults) 
experience fear when they are aware of im- 
pending danger; their fear of lightning is 
probably less related to its association with 
thunderclaps than to the real danger of be- 
ing struck by lightning. One must be care- 
ful not to explain too much by condition- 
ing; fear of real danger is rational and arises 
Infant reaches for hand of motionless stranger. in part, at least, through understanding. 
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Preferences, attitudes, prejudices, 
and complexes as tendencies 
to experience emotions 


As we grow older, we become predis- 
posed to experience emotion in relation to 
persons, objects, and ideas that have be- 
come important to us through our individ- 
ual experiences. Emotions aroused by our 
own parents are different from and more in- 
tense than emotions aroused in us by par- 
ents in general; our country’s flag stirs us, 
while the flag of another country may leave 
us unmoved. These are learned tendencies 
to experience emotion, and they are learned 
with individual discrimination so that one 
person’s emotional attachments are not 
quite like another's. 

The mildest form of affective coloring is 
aroused by simple preferences, such as likes 
and dislikes for one color over another or 
for one food over another. Because nearly 
all our experiences fit into a pattern of likes 
and dislikes, most of them are affectively 
colored, if ever so mildly. That people vary 
markedly in their preferences is indicated 
by the old adage, “There’s no accounting 
for tastes.” 

Simple preferences become organized 
into patterns of preference called attitudes. 
A person may have a favorable or unfavor- 


Erich Locher 


6-6 


Differing emotional 
reactions to the same 
stimulus 


These children were shown a 
closed box and instructed to 
open it. When it was opened, 
they discovered a molted snake 
skin. Note the decided difference 
in their reactions to the same 


object. 


able attitude toward labor unions, the Re- 
publican Party, coeducation, churchgoing, 
or smoking. If the attitude is favorable, the 
person, object, situation, or idea produces 
pleasant or favorable emotional response; if 
the attitude is unfavorable, the response is 
unpleasant, unfavorable, possibly hostile. 
Thus the attitude is more than a statement 
or judgment that something is good or bad, 
desirable or undesirable, for the judgment is 
accompanied by affective response. 

An attitude that is firmly fixed and not 
open to free discussion is known as a preju- 
dice. Some cooks prefer cane sugar to beet 
sugar. This preference can be called a preju- 
dice if the cook is unwilling to try beet 
sugar where sugar is required in a recipe. 
Fixed social beliefs—that members of one 
race are inferior to another, that women 
cannot think as keenly as men—are also 
prejudices, because the people holding them 
are not capable of change through the ex- 
amination of evidence bearing on them. 

The word complex is used to refer to an 
attitude that is accompanied by excessive 
emotion, often leading to neurotic types of 
response. When an individual’s attachment 
to his mother becomes so exaggerated that 
it interferes with other normal human re- 
lationships, we speak of his attitude to- 
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ward his mother as a “mother complex.” 
An inferiority complex is an attitude of ex- 
cessive self-depreciation that acts to the 
detriment of the individual troubled by it. 

Whether we speak of preferences, atti- 
tudes, prejudices, or complexes, we are call- 
ing attention to the fact that through learn- 
ing, some persons, objects, institutions, and 
ideas come to arouse in an individual emo- 
tional responses different in kind or in- 
tensity from those aroused in other persons 
by the same stimuli. 


Emotions and Motivated 
Behavior 


No arguments are needed to establish the 
close relationship between emotion and mo- 
tivation. Think of the stirring scenes in 
drama or literature, in which emotions pro- 
voke men to violent or desperate action and 
in which resolute, heroic, or shameful ac- 
tions are accompanied by an intensification 
of emotion. These examples suggest that 
emotion acts both as a drive and as an ac- 
companiment to motivated action. The tri- 
angle theme of love and jealousy is at once 
a story of motivation and of emotion. Sex 
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Apparatus used in studying fear 
as an acquired drive 


(After Miller, 19480) 


is not only a powerful motive; it is a source 
of vivid emotional experience as well. 
Moreover, the emotional experience itself 
may become a goal—as is made clear by 
the lyrics of many popular songs. 


Emotion as drive 


Emotional states are aroused states. If 
the emotional state is an unpleasant one, 
the organism seeks to terminate it. This un- 
pleasant emotional state corresponds to the 
tension state in aroused drive. The organ- 
ism, if frightened, tries to escape exactly as 
it attempts to escape from pain. The person 
with fear of high places will learn to avoid 
such places or, if he finds himself on a 
height, will be restless until he gets away. 
Reduction of the tension aroused in un- 
pleasant emotion is equivalent to the reduc- 
tion of drive tension; in this situation emo- 
tion is drive. 


Fear, In order to show how fear may 
serve as an acquired drive, Miller (1948a) 
placed rats one at a time in the left com- 
partment of the box shown in Figure 6-7. 
Each rat received an electric shock in the 
closed compartment, with no means of es- 
cape. All the rats showed the same reac- 
tions. Each reacted to the shock with all the 
signs of pain and fright—jumping about, 
squealing, defecating. After a few repeti- 
tions of shocking in this compartment, each 
rat became emotionally agitated when 
placed in it without any shock. All the rats 
had acquired a conditioned fear of the com- 
partment. 

Now each rat learned to use a trap door 
as a means of escape into the second com- 
partment, where it had never received a 
shock. For several hundred trials, when- 
ever a conditioned rat was placed in com- 
partment A, it went through the trap door 
to compartment B, although it received no 
additional shocks in compartment A. When 
the trap door was locked and a second es- 
cape device substituted, the rat learned to 
use the new device as a means of escape. 


a 


This experiment shows not only that the 
rats acquired a fear of the compartment in 
which they were shocked, but that the fear 
became an acquired drive. The animals 
went from the compartment in which they 
were tense and agitated to the one in which 
they were relaxed and comfortable. The 
“safe” compartment served as an incentive 
to relieve the fear. Thus aroused fear and 
the impulse toward fear reduction are not 
unlike aroused hunger and the impulse to 
reduce hunger pangs. Many psychologists 
believe that such acquired fears and related 
states of anxiety and apprehension account 
for much of human motivation. 

Once a fear is acquired, it leads to strong 
avoidance of those situations in which the 
feared object or event is likely to appear. 
Fear motivates the organism both to escape 
from the feared object and to avoid con- 
tact with it. Extreme or pathological fears, 
known as phobias, strongly affect the con- 
duct of those who suffer from them. The 
fears may be of high places, of closed 
spaces, of open spaces, of animals, of dirt, 
or of diseases. This list is, of course, not 
complete; almost anything can become the 
object of a phobia. A striking case history of 
such a phobia is given by William Ellery 
Leonard, poet and professor of English at 
the University of Wisconsin, in his auto- 
biography, The Locomotive God. His fear 
of a locomotive, based on a childhood inci- 
dent, led to fear of leaving home, until he 
virtually imprisoned himself. He dared go 
only a short distance away. Fear was for 
him a very powerful motive greatly affecting 
his movements, and hence the very course 
of his life. 


Anxiety. Anxiety is a state closely re- 
lated to fear and, like fear, has motivational 
consequences. The vocabulary of emotion, 
having come from the language of ordinary 
life and of literature, lacks scientific pre- 
cision. Anxiety is a word from this vocab- 
ulary, and psychologists are not consistent 
in the way they use it. 


Anxiety is first of all a state of appre- 
hension, of concern, of uneasiness. It is a 
special kind of fear. While ordinary fear al- 
ways has an object, anxiety is fear with a 
vague object or with no object at all. One 
meaning of anxiety is, then, a vague fear. 
This is perhaps the commonest meaning 
for psychologists. 

A state of anxiety, like that of fear, is an 
unpleasant state, a tension state from which 
we yearn to escape. Hence anxiety, too, can 
be considered a drive. An individual is often 
made to conform to social expectations by 
threats to his security; that is, the threats 
make him anxious if he does not conform. 
If he breaks the law, he may be punished by 
a fine or by imprisonment. Society hopes 
that the punishment will not only control 
his conduct in the future but also stand as a 
warning to others, intensifying their anx- 
ieties if they violate the code. Some religions 
use the threat of divine vengeance against 
those who sin. The appeal to conscience, 
to a personal sense of guilt, is a more 
powerful anxiety-producer for some people 
than threats by external authority. It may 
be possible to escape the eye of the police- 
man, but it is impossible to escape your own 
conscience. Not all nonconformity is serious 
enough to require punishment, but the non- 
conformer may find himself teased or ridi- 
culed. Ridicule puts him apart, makes him 
feel ostracized, and so arouses anxiety about 
his status and puts pressure upon him to 
behave like those about him. — 

Thus the enforcement of many commonly 
accepted and approved social practices is 
aided by the threat of anxiety. External con- 
trols become internalized in the form of con- 
science, so that the person feels more com- 
fortable when he behaves in the way he 
(and society) thinks he should. The thought 
of behaving otherwise makes him feel guilty 
and arouses his anxiety. Because anxiety is 
unpleasant, one tends to avoid it, that is, 
one tends to behave most often in accord- 
ance with the dictates of his conscience. 
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Jealousy. Jealousy, a special form of 
anxiety based on insecurity, involves fear of 
loss of affection to a rival. That it has strong 
drive properties is evident enough from the 
triangle theme so common in dramatic 
literature. The husband who is jealous of 
another man believes that the man is steal- 
ing his wife’s affection; even when there is 
no rival, the jealous husband guards his wife 
lest one appear. The reactions of the jeal- 
ous person may be violent. If there is a 
genuine rival, the jealous person may at- 
tack him. If there is only the fear of a rival, 
the jealous person may go to great pains to 
protect and keep informed about the loved 
one whose faithfulness he is afraid of losing. 
Emotions such as jealousy and envy are dis- 
tinguished more by their motivational as- 
pects than by their feeling tones. A careful 
effort to distinguish between envy and 
jealousy as states that could be described 
introspectively or according to bodily re- 
sponses led to failure (Ankles, 1939). As 
motives, however, useful distinctions can be 
made between jealousy as fear of a rival 
and envy as wishing for something possessed 
by another. For example, a person may 
envy another person his car without bear- 
ing any ill will toward that person. In jeal- 
ousy, however, attitudes toward the rival are 
always hostile. These illustrations point up 
the importance of considering emotions as 
motives and not merely as stirred-up states 
of the organism. 


CRITICAL DISCUSSION 


While the definition of anxiety as a vague fear, 
as in “free-floating” anxiety, covers many in- 
stances of anxiety, there are several other con- 
jectures that have found some support. 

A second use of anxiety restricts it to a 
more limited kind of vague fear: the fear of 
insecurity. According to the concept on which 
this use is based, anxiety is social in its origin, 
beginning in infancy while the child is depend- 
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ent upon the adults who care for him. Depriva- 
tion, neglect, and loss of affection arouse the 
feelings of insecurity that the infant comes to 
fear. (We saw in Chapter 3 some of the con- 
sequences of infantile insecurity.) This fear of 
insecurity is considered the basic anxiety, and 
it is a fear always associated with other people. 
What is feared is isolation, lack of affection- 
ate responses by other people. When anxiety 
is used with this meaning, it is distinguished 
from fear: things can cause fear; only people 
can cause this kind of anxiety (Sullivan, 
1949). 

Anxiety is used in a third way to mean 
concern over our own conduct, i.e., feelings 
of guilt. We are uneasy about forbidden im- 
pulses or past misdemeanors. We fear that if 
they come to light, our guilt will be uncov- 
ered. Children, for example, have learned to 
show love and respect for their parents, yet 
are often resentful of parental authority. Fear 
of blurting out their hidden resentments may 
be a source of anxiety. The adolescent may 
fear to reveal his intensified interest in sex. 
Fear of being afraid or of showing fear may 
give rise to anxiety, especially if the accepted 
code (as in some military groups) is to ap- 
pear fearless. Concern about our own feelings 
is undoubtedly one important form anxiety 
takes. 

Modern existentialists, concerned with man’s 
concept of himself, identify other aspects of 
anxiety, but these are described in half-mys- 
tical ways making it difficult to incorporate 
them in science. Anxiety in this usage is said 
to arise in part because of the contemplation 
of the inevitability of death and in part be- 
cause of a sense of man’s unrealized possibili- 
ties. These views derive from S. Kierke- 
gaard (1831-55), an early existentialist philos- 
opher (Kierkegaard, 1844, tr. by Walter 
Lowrie, 1944). While Kierkegaard’s translator 
uses the word “dread,” the word “anxiety” can 
be substituted for it (May, 1950; Tillich, 
1952). 

Anxiety came to be emphasized as a drive 
state at the time when the notion of aversive 
drives was at its height of popularity. Now 
that there is a tendency to turn to more posi- 
tive aspects of motivation, a number of au- 
thors have begun to introduce the concept of 
“hope” as a counterpart to anxiety when an 
uncertain future is faced (e.g., French, 1952; 
Mowrer, 1960). This position was anticipated 
by Kierkegaard, who felt that only when one 


had faced anxiety could he find faith (that is, 
hope). 

It should be evident that easy answers to 
the problems of anxiety and hope are bound 
to be superficial ones. More profound answers 
do not permit brief treatment—nor do they 
bring ready agreement. 


Emotions as goals 


Parents and other adults sometimes tear 
their hair over the seemingly deliberate ef- 
forts of eight- or nine-year-old boys to gen- 
erate and enjoy excitement, trouble, dan- 
ger. The emotion appears to be a kind of 
end in itself. Commercial amusements and 
the entertainment and recreation industries 
in general play on people’s wishes to experi- 
ence emotion. Some people go to the theater 
for a good laugh or cry. 

While emotions can serve as motives, they 
can thus also serve as goals. We are re- 
minded again of hedonism, the belief that 
men seek pleasure and avoid pain. Can we 
specify the incentives in these situations? 
The goals sought are not disembodied emo- 
tions, but activities that have emotional 
coloration. If the specific nature of the activ- 
ity is less important than the excitement, 
thrill, delight, or joy it provides, the emo- 
tion itself can be said to define the goal. 
But once these emotions have been aroused 
by particular activities or particular people 
(e.g., a favorite comedian as a source of 
laughter), such activities or people become 
sought-after sources of stimuli and hence 
positive incentives. 


Emotion as an accompaniment 
of motivated behavior 


Motivated behavior tends to be tinged 
with emotion in all its stages; that is, affec- 
tive coloration is not confined only to the 
drive state or to the consummatory re- 
sponse, but also accompanies the interven- 
ing activity. It is unpleasant to be hungry 
and pleasant to eat when hungry, but there 
is pleasure also in food-seeking, in antici- 


pating a good meal. We feel elated when 
we overcome obstacles on the way to a goal, 
even though we have not yet arrived at the 
goal. Because we are on the way to the 
goal, obstacles create a problem, and over- 
coming them brings the satisfaction of prob- 
lem-solving. On the other hand, serious 
blocking or delaying of action on the way to 
a goal arouses in us annoyance and anger— 
or anxiety lest the goal not be reached. 

The emotional accompaniment of activity 
toward a goal is a kind of comment on the 
progress. Words such as “encouragement,” 
“suspense,” “surprise,” “worry,” “hope” 
indicate the emotional significance of moti- 
vated behavior that takes a new turn, that 
is fraught with uncertainty, that has high or 
low probability of success. The pleasure of 
goal achievement is modified or enhanced 
by the struggle to attain success. When a 
man goes trout fishing, he enjoys the prepa- 
rations and anticipation and tolerates getting 
out of bed at dawn, hiking through under- 
brush, and struggling against the cold cur- 
rent in the stream. The fish he catches taste 
much better than fish purchased at the mar- 
ket. 

The affective coloration of goal-seeking 
activity may at times be a by-product, as in 
the annoyance of working at an inherently 
unpleasant task no matter how desirable the 
goal. But the emotional accompaniment is 
not a mere by-product without motivational 
significance, for it serves to sustain and rein- 
force (or weaken and disrupt) the ongoing 
activity. 

We consider here two common emotional 
responses as accompaniments of motivated 
behavior: laughter and anger. 


Laughter. The child who jumps up and 
down in joyous laughter at the announce- 
ment that he is going to the circus well il- 
lustrates an emotional accompaniment of 
motivation. The laughter is not here an end 
in itself, for laughter as a goal has not been 
substituted for the desire to go to the circus. 
While psychologists are by no means in 


6 Emotion | 175 


ET A 


176 


agreement as to all the occasions for laugh- 
ter, two aspects are commonly recognized: 


1. Most occasions arousing laughter are 
social. One investigator found that in 
223 situations in which preschool chil- 
dren laughed, 209 (or 94 per cent) of 
the laughing episodes occurred in the 
presence of a second person (Kender- 
dine, 1931). Another investigator, study- 
ing 240 college students, found their 
laughter attributed to social situations in 
98 per cent of the instances (Young, 
1937). Even something as physiological 
as response to tickling has a large social 
component. The child does not laugh 
when he tries to tickle himself; there is 
no tickle. He laughs only when someone 
else tickles him (Leuba, 1941). 

2. Most occasions for laughter have in them 
an element of surprise. Tickling—one 


6-8 
Emotion and motivation 


Emotional 
accompaniments 
of motivated 
activity 


Annoyance, 
unpleasantness 


Motivated 
behavior 
sequence 


May be drive 
(fear, anxiety) 


Possible role 
of emotion in 
arousing, 


Anticipation, 
anxiety, hope, 
anger 


May sustain or 
redirect activity 
(e.g., anger may 


of the most primitive and universal 
sources of laughter—usually has in it an 
element of surprise. The tickling is usu- 
ally threatened before it begins, and the 
moment of beginning is uncertain. Chil- 
dren’s games that call forth laughter, 
such as “peekaboo,” have both social 
and surprise elements. 


The preliminary stages of the laughter- 
provoking sequences are usually tension- 
producing, so that the laughter comes as 
an expression of relief. We may assign as 
one of the motivational aspects of laughter 
this relief from certain tension-producing 
situations in the presence of other people. 
The excitement of mild tension is not dam- 
aging, the social attention is welcome, and 
the resolution through laughter provides a 
happy ending. Adults as well as children 
seek such sequences of events; under such 
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circumstances laughter becomes a goal (p. 
149). It is these sequences that produce 
laughter in plays, on radio and television, 
and in stories; their popularity sufficiently 
attests to their appeal. 


Anger. Just as laughter is representa- 
tive of pleasant emotional concomitants of 
motivated behavior, so anger is representa- 
tive of unpleasant emotional accompani- 
ments, 

The primary occasion for anger is the 
thwarting of goal-seeking activity. Hence 
anger may be the by-product of any inter- 
rupted motivational sequence regardless of 
the motivational content of that sequence. 
Although anger may in turn acquire drive 
properties and lead to retaliatory action 
against the person or object held respon- 
sible for the thwarting, anger begins as an 
emotional accompaniment of something 
else. 

Fifty-one college women kept records of 
the occasions on which they experienced 
anger or extreme irritation and of the im- 
pulses which resulted (Gates, 1926). The 
period of observation covered one week. 
The annoyance which produced anger or 
irritation included such matters as unjust 
accusations and insults, contradictions, 
scoldings, the loss of a fountain pen, the 
breaking of glasses. The impulses to which 
the anger or irritation led were reported as 
follows: 


a 


Number 
Impulses following anger of reports 
To make a verbal retort 53 


To do physical injury to offender (slap, pinch, 
shake, strike, choke, push, step on, scratch, 
shoot, beat, throw out of window, kill, tear 
to pieces, throw something at, spank) 40 


To injure inanimate objects 20 
To run away, leave the room ft 


To cry, scream, swear 
a ES 


Both laughter and anger originate as by- 
products of behavior sequences otherwise 
motivated. But when occasions for laughter 
are sought, and when anger, once aroused, 


starts sequences of retaliatory action, they 
become translated into goal-seeking be- 
havior as drives and incentives. They then 
function as motives, not only as motiva- 
tional accompaniments. 


CRITICAL DISCUSSION 


The foregoing discussion of emotion in relation 
to motivation stresses the three roles: as drive, 
as goals, and as accompaniments of motivated 
behavior. Since this is not the way in which 
emotions are usually characterized in other dis- 
cussions of the topic by psychologists, some 
further comments are in order to clarify the 
position of the text. 

Emotion as drive is familiar, and the Miller 
experiment on acquired fear as a drive (p. 
172) nicely fits the conventional discussions by 
others based on the drive-incentive analysis. 

How about emotions as goals and as accom- 
paniments of other behavior? Many writers ig- 
nore these problems because they do not fit 
the standard current theories. For example, 
the development of laughter in the child may 
be discussed, or some theories of the humor- 
ous presented, but the fact that laughter is a 
significant part of motivated sequences of be- 
havior is commonly overlooked, The entertain- 
ment business would not be one of our lead- 
ing enterprises were it not for its motivational 
significance! 

The accompanying diagram (Figure 6-8) 
illustrates the position taken by the text. The 
motivated behavior sequence, as it is described 
in terms of events between the arousal and 
the end state, is pictured in the boxes. Above 
the boxes are the characteristic emotional ac- 
companiments, serving as a kind of commen- 
tary on the progress toward the goal. These 
accompaniments are not meaningless to the 
activity, but as commentary they are not its 
defining features, just as, say, the pounding 
heart and heavy breathing are accompani- 
ments of a foot race but do not define the 
activity. 

Below the boxes are characterizations of 
emotional behavior as it intrudes into the ac- 
tivity itself, perhaps redirecting it or defining 
its outcome. 

There must be many borderline cases in 
which an emotional accompaniment suddenly 


— 
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becomes decisive for the activity. The paral- 
lel case would be when the runner, out of 
breath, drops out of the race. Then breathing 
is no longer a mere accompaniment of the 
race, but a decisive factor in it. 

The purpose in presenting these distinctions 
is not to insist upon them as the only possible 
way of categorizing emotional activity, but to 
avoid the oversimplification that is so often 
attempted for the sake of clarity. 


Emotional States as Adaptive 
and Disruptive 


What is the role of emotions in civilized 
life? Do they help organisms to survive or 
are they chiefly sources of disturbance, of 
maladjustment? When we consider whether 
or not emotions hinder living in civilized 
society, we first have to inquire about the 
intensity of the emotional experience. 


Intensity of emotion 
and adaptive significance 


Emotional responses vary from the mild- 
est satisfaction to the most complete panic. 
Mild emotions have a tonic influence. We 
work better when we are interested, when 
we have some enthusiasm for what we are 
doing. One consequence of mild emotion 
is a moderate increase in normal physiolog- 
ical functioning, possibly due to a slight in- 
crease in general tension. We know that a 
moderate increase in tension aids learning. 
This principle has been demonstrated in ex- 
periments in which the subject had to lift 
a weight or squeeze a dynamometer while 
memorizing. We noted earlier that the sub- 
ject memorized best under mild tension, 
when neither too relaxed nor under too 
much strain (Courts, 1939; see also text, 
p. 10). If mild emotion produces similar 
tensions, it may also aid learning. A second 
consequence of mild emotion, provided it is 
relevant to the task, is to make the task 
more important and meaningful. Without 
affective coloring, activity becomes dull and 
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meaningless and soon takes on a monoto- 
nous tone. Therefore, a mild emotional 
state, generated by interest in a task, is serv- 
iceable. 

Intense emotions play a more ambigu- 
ous role. They vary from the unpleasant 
states of anger, fear, and grief to the pleas- 
ant ones of joy and affection. When intense 
emotions are free to run their course, they 
may do no harm and may increase one’s 
zest for living. Excitement may be followed 
by relaxation, fear by relief, despair by sat- 
isfaction. But situations may arise in which 
intense emotions cannot run their course. 
Then worry, anxiety, and heightened ten- 
sion develop and become distractions that 
interfere with smooth performance. In ex- 
periments on the role of tension in mem- 
orizing, it was found that there was an op- 
timum point beyond which tension inter- 
fered with memorization. 

The adverse effects of intense emotion on 
problem-solving have been demonstrated in 
a number of experiments. In one, grade- 
school boys participated one at a time in an 
experiment consisting of three steps. As his 
first step, each boy took a short form of the 
Stanford-Binet Intelligence Test. Then he 
engaged in a problem-solving task for which 
success led to reward, failure to no reward. 
As a possible reward, he selected one of 
several attractive packages containing candy 
or money or a model airplane. The task 
was so arranged that half the boys suc- 
ceeded and half failed. Those who suc- 
ceeded were jubilant over their rewards; 
those who failed were downcast. As the 
third step, each boy repeated the intelli- 
gence test. The experiment showed very 
definite loss of score on the second test by 
those boys who had experienced the upset 
of failure in the intervening problem-solv- 
ing situation (Lantz, 1945).* 

1 That such changes in score can occur as a re- 
sult of frustration indicates the need of skill 


on the part of those who do intelligence testing. 
See Chapter 14. 


Consequences of enduring emotional states 


Some individuals react more strongly to 
mild emotional stimuli than do others; we 
consider such people “emotional.” The 
characteristic level of emotional reactivity 
of a person is called his temperament. A 
more temporary state of emotional reactiv- 
ity is called a mood. When we find a person 
who is usually cheerful, we say that he is 
of cheerful temperament; when we find a 
person of unpredictable temperament who 
is in a cheerful state, we say that he is in a 
cheerful mood. Either temperament or 
mood tends to arouse emotions congruent 
with it; that is, events otherwise more or 
less neutral became affectively colored ac- 
cording to the prevailing mood. If a person 
is in a gay mood, he may see minor set- 
backs as amusing challenges and take them 
in his stride; if he is in a troubled mood, 
he may see the same minor setbacks as oc- 
casions for anger or despair. 

Moods sometimes represent the afteref- 
fects of an emotional shock, as when a per- 
son goes around somewhat depressed for a 
time after having received bad news. The 
mood may linger on, even if the emotion 
has been overtly expressed; occasionally the 
mood continues as a state of tension be- 
cause the feelings were not freely expressed 
when the occasion for them arose. Both in- 
ternal conditions and external events may 
determine moods. A study of the time of 
day when children are most likely to show 
anger revealed that the peak of irascibility 
was just before meals and just before re- 
tiring. Hunger and sleepiness undoubtedly 
had some influence in arousing the irritable 
mood (Goodenough, 1931). But many 
events in daily life—good news, failure in 
an examination, loss of money—are con- 
ducive to moods (Young, 1937). 

Medical men today are aware of a group 
of illnesses which they call psychosomatic 
disorders because the circumstances that 
give rise to the symptoms appear to lie in 


the emotional life of the person, although 
the symptoms themselves are “somatic,” 
that is, symptoms of damage or disturbance 
in bodily organs or tissues. Prominent 
among these psychosomatic illnesses are ul- 
cerative disorders of the digestive tract. It 
is supposed that ulcers of the stomach, for 
example, may be caused by the changes in 
muscular tension and in blood distribution 
in the walls of the stomach resulting from 
often-repeated or long-continued emotional 
states. Excessive digestive secretions, which 
are aroused by intense emotion, may have 
chemical effects accentuating the damage. 
Although the details concerning these ef- 
fects are still somewhat in question, the as- 
sociation of organic ailments with prolonged 
emotional states of certain kinds appears 
now to be reasonably well established 
(Dunbar, 1955). 

We have seen, then, that emotional in- 
tensity affects the role of emotion in adjust- 
ment. Mild emotions are tonic, intense 
emotions sometimes disruptive. More en- 
during emotional states, as in temperament 
and mood, may also make adjustment to 
life’s demands easier or more difficult and 
may sometimes lead to actual illness. 


Emotional suppression 
and emotional release 


If some features of emotional behavior 
are adaptive and other features disruptive, 
we need a hygiene of emotions so that ma- 
ture people can enjoy emotional expression 
without suffering the damage due to emo- 
tional excesses. 

The hygiene of emotions largely involves 
the question of emotional control. Does 
maturity consist primarily in suppressing 
emotional expression so that life can be 
conducted more rationally? Or is emotional 
expression a kind of safety valve essential 
to healthy living? 

Civilization requires us to suppress much 
overt emotional expression. To be civilized 
is to be moderate in behavior, not to “lose 
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one’s head,” not to “fly off the handle.” 
We consider imperturbability, the ability 
“to take it,” a virtue. While we admire 
emotional sensitivity in the form of social 
warmth and tenderness, we think it should 
be exercised with restraint. In all things we 
admire temperance over free indulgence. 
Psychologists doubt the desirability of a 
general suppression of emotional expres- 
sion. While some emotional control is no 
doubt essential for adults as well as for 
children, there are two qualifications con- 
cerning the amount of control, and these 
should be kept in mind: (1) Emotional 
Suppression is not always successful; in- 
stead of being eliminated, the emotion may 
express itself in distorted form or in illness. 
(2) The beneficial results of appropriate 
emotional release can be demonstrated. 
The physiological aspects of emotional 
expression—muscular tension or blushing, 
for example—are not under voluntary con- 
trol. Hence voluntary suppression does not 
completely suppress, nor does it always suc- 
ceed in eliminating, the emotional state. 
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The lie detector 


The galvanic skin response 


(GSR) is measured by electrodes 


placed on the palms. The 
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ance of the skin are an indica 
tion of emotional response os a 


result of interrogation. 


Sometimes, however, the suppression goes 
on so long and so successfully that one is 
no longer consciously aware of any need to 
suppress. Under such circumstances, the 
emotion is said to be repressed. We will 
return to the problems of repression and 
suppression in Chapter 18. But even re- 
pressed emotions are not lost; by appro- 
priate means it is possible to find signs that 
they are still active. Some evidence of the 
impossibility of fully suppressing emotional 
expression is found in studies making use 
of the “lie devector,” an instrument de- 
signed to determine whether or not an ac- 
cused person is telling the truth. 

The lie detector is based on the principle 
that a person accused of crime will be ap- 
prehensive and therefore will involuntarily 
make characteristic emotional responses to 
stimuli related to the crime. When he is 
asked questions that he can answer without 
any feeling of guilt, his responses will show 
his general relief. When he is asked ques- 
tions which he must answer with a lie in 
order to conceal his crime, he will usually 


experience an inner disturbance over which 
he has little if any control. In the lie-de- 
tector test, the person’s words are recorded 
along with his bodily changes, e.g., changes 
in breathing, blood pressure, and electrical 
responses from the skin. (See Figure 6-9.) 

While there is no magic in the instrument 
and it has to be used with extreme caution 
by skilled operators, those who use it report 
a high proportion of success. Many of the 
people tested who yield “giveaway” re- 
sponses confess their guilt when they are 
shown the machine’s recording, and thus 
validate the findings of the instrument 
(Inbau, 1942). 

The lie detector shows the lack of suc- 
cess a person has in attempting to hide his 
true feelings. If we accept the interpreta- 
tion of psychosomatic disorders as evidences 
of failures in the attempt to conceal emo- 
tions, we again see the impossibility of 
eliminating emotion through suppression. 

As we shall learn in Chapter 19 in the 
discussion of psychotherapy (that is, the 
treatment of personal maladjustments by 
psychological means), many patients early 
in treatment yield an outpouring of state- 
ments heavily loaded with pent-up emotion. 
This outpouring has been called an “emo- 
tional catharsis.” Such a purging or cleans- 
ing is often the first and necessary step to- 
ward a reorientation for the disturbed per- 
son. In work with children in need of psy- 
chological help it has been found useful to 
permit them great freedom of emotional ex- 
pression. This “release therapy,” as it is 
called, often results in better emotional con- 
trol at a more healthful level. 

It is not healthful to deny expression to 
emotional impulses that are genuine or nat- 
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and unpleasantness that a 
intense affective states usua 


ural. This does not mean that free play 
should be given to each and every impulse; 
emotional control is possible without emo- 
tional denial. If you lose a student election 
or fail a course, you may legitimately feel 
disappointed and unhappy. It is not neces- 
sary to toss the failure off as of no conse- 
quence or to deny that you feel dejected. 
But the disappointment need not turn to 
bitterness, to attacks upon the rival who 
won the election or upon the teacher who 
assigned the grade. You have proper con- 
trol if you accept the naturalness of your 
own feelings and do not feel guilty because 
you are emotionally upset, and if at the 
same time you do not become the victim of 
your emotions. When a person can experi- 
ence emotionally charged impulses without 
anxiety and guilt and can achieve a proper 
balance between expression and control, he 
is then emotionally healthy. He finds it pos- 
sible to accept his emotional impulses as 
natural and to handle their expression in 
ways that are socially acceptable. In this 
way he has achieved emotional control with- 
out emotional denial. 

We must recognize, however, that while 
it is easy to make generalizations about 
emotional expression and emotional con- 
trol, the generalizations are often difficult 
to apply. For one thing, their application 
may depend upon circumstances peculiar 
to a particular culture or subculture (how 
would they apply to a Buddhist monk?). 
For another, in applying them to oneself, 
one runs up against tendencies to self-de- 
ception that make self-regulation of emo- 
tion particularly difficult. We shall return 
to these topics in later chapters (Chapters 
18 and 19). 


1. Emotional states range from the mild affective states of pleasantness 
company virtually all behavior to the more 
lly known as emotions. The more intense states 


can be classified into those that are pleasant (joy, affection) and those that 
are unpleasant (anger, fear, grief). 
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2. Emotional states as experienced in ordinary life are complex, and little 
is to be gained by trying to distinguish sharply among them. Studies of the 
bodily processes in emotion show that widespread changes are common to 
all intense emotions, although some physiological differentiation has proven 
possible. For example, one study showed responses in fear to be those pre- 
dictable from the action of adrenalin, those in anger to be predictable from 
the action of adrenalin combined with noradrenalin. 


3. Interpretation of emotional expression from the face, gesture, and 
voice is somewhat easier, because added to the natural expressions are 
the conventional ones the culture uses as its language of emotion. 


4. Emotional development takes place through maturation and learning. 
As the child grows older, the diffuse excitement present at birth becomes 
differentiated into a variety of emotional states. That maturation is involved 
is suggested both by the regular pattern of emotional development in normal 
infants and by the similarities of expression of emotion in deaf-blind chil- 
dren to those in physically normal children. Learning is involved both in 
determining the occasions upon which emotions can be safely expressed and 
in shaping the form of expression to conform to patterns approved within 
the culture. Emotional tendencies become associated with persons, objects, 
and ideas. These tendencies vary from attitudes to prejudices to complexes. 
Each individual's particular tendencies become important in his behavior. 


5. When emotional states are considered in relation to motivation, it is 
found that emotions may serve as drives, as goals, or as accompaniments 
of motivated behavior. Emotions such as fear and anxiety function as 
drives because they are tension states that we seek to relieve by appro- 
priate behavior in relation to an incentive. When the goal of motivated 
behavior is excitement or thrill, emotion serves as an incentive. 


6. Emotions as accompaniments of motivated behavior arise in the 
course of goal-seeking activity when that activity is blocked or thwarted. 
The study of laughter provides a convenient introduction to the nature of 
pleasant emotional accompaniments, just as anger provides an introduc- 
tion to unpleasant emotional accompaniments. | 


7. Emotions may be both useful and harmful: they may serve the pur- 
poses of smooth adjustment and problem-solving, but they may also inter- 
fere with these purposes. Certain physiological changes accompanying ex- 
cited emotion energize the organism for action and thereby serve as aids 
to survival for animals struggling in combat. While these “emergency re- 
actions” may have been useful for primitive man, they are of little use in 
our culture where violent emotion is frowned upon. The question may be 
a matter of intensity, mild emotional states being tonic and helpful, strong 
emotional states being debilitating and disruptive. 


8. More enduring emotional states, known as mood and temperament, 
may under some circumstances maintain internal tension with harmful 
bodily consequences. These difficulties are studied as psychosomatic dis- 
orders. 
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9. Modern civilization may have gone too far in the direction of seek- 
ing to suppress emotional expression. For one thing, the effort to be rid of 
emotion through suppression or repression is relatively unsuccessful, as 
shown by the signs of residual emotional effects registered on a lie detec- 
tor or manifested in psychosomatic illnesses. Emotional expression may 

| be beneficial to health. Emotional control need not mean emotional denial. 
It is possible to accept emotions as normal and natural, while directing 
emotional expression into channels that are socially acceptable. 


SUGGESTIONS Cannon, Bodily changes in pain, hunger, fear, and rage (2nd Ed., 1929) is 
FOR a classical treatment of the physiological accompaniments of emotional states. 
FURTHER A good introduction to psychosomatic concepts is Dunbar, Emotions and bod- 
READING ily changes (4th Ed., 1954); the subtitle is “A Survey of Literature on Psy- 
chosometic Interrelationships, 1910-1953.” Reymert (Ed.), Feelings and emo- 
tions (1950) is a symposium, with stress on theoretical interpretations. Chap- 
ters 5-7 of Woodworth and Schlosberg, Experimental psychology (Rev. Ed., 
1954) deal with emotions, particularly their expression and physiological corre- 
lates. A survey relating emotion to motivated activity can be found in Young, 

Motivation and emotion (1961). 
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Perception 
of Objects 
and Events 


Life goes on in a world of things and other 
people. Were the individual not sensitive 
and responsive to his environment, he would 
be unable to satisfy his needs, communicate 
with his fellows, or enjoy his surroundings. 
The individual learns to know his world 
through the data that come to him by way 
of his sense organs, but what he perceives 
depends also on what he brings along with 
him from his past experiences and what his 
present needs and wishes are as he faces 
the world. Thus, as in all the topics of psy- 
chology, perception has its developmental 
as well as its interactive aspects; perception 
depends upon more than the stimuli now 
impinging upon sense organs. In order to 
keep perspective on the total process of 
perception, some of the more general prob- 
lems will be treated first, and the special 
problems of how the sense organs operate 
in perception will be postponed until the 
next chapter. 

Usually the objects of which we are 
aware are sources of multiple stimuli and 
are embedded in surroundings providing ad- 
ditional stimuli. We see signs or pictures 
instead of spots of light; we hear words or 
music instead of single pure tones. We react 
to patterns of stimuli, usually with little 
awareness of the parts composing the pat- 
tern. When we put a jigsaw puzzle to- 
gether, the colors and sizes of figures in the 
individual pieces often look entirely differ- 
ent from the way they look when embedded 
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in the whole picture. An oil painting, 
viewed close up, may appear to be a mean- 
ingless collection of daubs of paint. The 
total impression, from organized stimuli, 
has properties not predictable from the 
parts in isolation. 

All experiences of objects and events 
take place within a framework of space and 
time. Vision and audition provide the most 
complex patterns of these perceptual ex- 
periences. Vision is our preferred spatial 
sense, giving us variegated patterns of form 
and color in three dimensions, but it is also 
a good time sense because we see succes- 
sion, movement, and change. Audition is a 
spatial sense also, though its spatial pat- 
terns are much more limited than those of 
vision; it is primarily a time sense, for its 
primary patterns are those of succession, 
change, and rhythm. Because of vision’s 
pre-eminence as a spatial sense, much dis- 
cussion of perception goes on in terms of 
vision. Of course many perceptual experi- 
ences depend at once on several senses; 
then the prominence of one sense over an- 
other becomes a matter for study. 


Object Perception 
and Perceptual Constancies 


If you look around the room and ask your- 
self what you see, your answer is likely to 
be, “A room full of people and things.” 
You may pick out specific people or things 
instead of making such a general statement, 
but you are not likely to report that you see 
a mosaic of light and shadow. Perception 
is oriented toward things rather than to- 
ward the sensory qualities that describe 
things. Detached sensory qualities (‘“blue- 
ness,” “redness”) can be perceived, but are 
usually perceived as the qualities of ob- 
jects. You see the yellow flowers or the 
soft pillow or the hot radiator, not “yellow- 
ness,” “softness,” or “hotness.” 

Our perceptual experiences are not iso- 
lated; they build us a world of identifiable 


things. When you turn your head away, 
you think of the objects as remaining where 
you saw them. Objects endure, so that you 
meet the same object over and over again. 
This all seems very obvious, but to per- 
ceive the world in such a way represents 
quite an intellectual achievement. 


Growth of object perception 


We do not know what the world looks 
like to the newborn infant. If we hazard a 
guess, we may choose between the world as 
ı “blooming, buzzing confusion” (as Wil- 
liam James put it) or as a relatively undiffer- 
entiated background on which simple fig- 
ures begin to emerge. Whatever the infant 
may see at first, we know that he soon 
achieves order in the world. The question 
is: How? 

The child achieves order in his perceptual 
world when he discovers enduring objects 
in this world, objects he recognizes when 
they reappear. These recognized identities 
he establishes through active manipulation. 
(he nipple of the nursing bottle becomes 
real to him because the child does some- 
thing with it. The fact that it furnishes 
milk when sucked on is more important to 
him than that it has a particular shape or 
color, though later the shape or color be- 
comes an identifying characteristic. He 
knows an object first by interacting with 
it; after such interaction it becomes percep- 
tually identifiable to him. He soon recog- 
nizes his mother and distinguishes between 
her and strangers. Object achievement in 
perception is simply the recognition of an 
object as enduring and recurring (Piaget, 
1950). 


Object constancy 

When an object has been constituted per- 
ceptually as a permanent and stable thing, 
we perceive it as such, regardless of the il- 
lumination on it, the position from which 
it is viewed, or the distance at which it ap- 
pears, The tendency to see it as of normal 
color regardless of light and shadow is 


called brightness and color constancy. The 
tendency to see it as of standard shape re- 
gardless of the viewing angle is called shape 
constancy. The tendency to see it as its usual 
measurable size regardless of distance is 
called size constancy. Finally, the fact that 
objects retain their “same” positions, even 
as we move about, is known as location 
constancy. The word “constancy” is an ex- 
aggeration, but it dramatizes our relatively 
stable perception of objects. Object con- 
stancy is made up, then, of these five con- 
stancies of brightness, color, shape, size, 
and location. 


Brightness and color constancy 


Black velvet looks just as black to us in 
bright sunlight as in shadow. We refer to 
this fact as brightness constancy. Although 
this effect holds under ordinary circum- 
stances, a change in the structure of the 
surroundings can destroy it. Attach the 
black velvet to a board and throw a bright 
light on both it and the board. It still looks 
black. Now, without changing anything, 
place an opaque screen between you and 
the velvet, with the source of light behind 
the screen (Figure 7-1). The screen has a 
small opening in it, so that you see only a 
small patch of the velvet. Such a screen is 
called a reduction screen, for it reduces 
what you see to the actual light reflected 
from a surface, independent of the setting. 
Now the velvet looks white because it is 
reflecting more light than the surrounding 
screen. In natural settings we somehow 
take into account the total illumination and 
are thereby able to maintain constancy. 

Constancy is not perfect, and objects 
seem to fade somewhat when illumination 
is decreased. In order to measure the actual 
degree of constancy we may use an ar- 
rangement such as that of Figure 7-2. The 
two disks can be adjusted to yield grays 
differing in brightness by changing the pro- 
portion of white and black in a mixture. 
The procedure is to present to a subject 
some fixed brightness value on disk A in 
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the shadow, then to adjust disk B (in the 
light) until the subject judges the brightness 
of the two disks to be alike. If constancy 
were perfect, he would set the black-white 
mixture in B equal to that in A; if there 
were no constancy, he would reduce the 
whiteness of B to make it reflect the same 
amount of light as A. What he usually does 
is to compromise between the two, thereby 
showing imperfect brightness constancy. 
Such constancy as he does achieve depends 
upon his seeing shadows cast by the disks 
against their backgrounds, so that he can 
correct for the illumination. Experimenters 
have shown that the subject’s judgment can 
be changed by using backgrounds designed 
as artificial shadows, some with the fuzzy 
edges usual to shadows, others without these. 
Only with a sharp boundary between the 
disk and its shadow and with a natural- 
looking shadow is the usual constancy result 
found (MacLeod, 1940). 

Similar considerations apply for color 
constancy. Colored objects may be per- 
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ceived as retaining their original colors not 
only when the intensity of light changes 
but even when illuminated by colored light, 
provided there are sufficient contrasts and 
shadows (Wallach and Galloway, 1946). 
There are severe limitations to constancy 
under colored illumination, however, be- 
cause of the different ways in which various 
pigments absorb colored lights. Objects will 
change their colors when illuminated by a 
light artificially restricted to narrow bands 
of the spectrum, even though the light ap- 
pears white. For example, a white light 
composed solely of red and blue-green may 
make a yellow object appear red and a 
green object gray. Fluorescent objects radi- 
ate light at wave lengths other than those 
that strike them. Objects treated with the 
dye fluorescein appear yellow in light from 
which blue has been eliminated, but ap- 
pear green when illuminated by light con- 
taining blue. These effects, often dramat- 
ically used in the theater, are possible only 
because the constancy of the color of ob- 


jects breaks down under certain circum- 
stances. 

One factor in color constancy is the re- 
membered color of familiar objects. When 
conditions of visibility are such as to make 
colors somewhat ambiguous, this “memory 
color” helps determine what we see. For 
example, a lawn in poor condition may be 
seen as much greener in toto than when 
viewed through a reduction screen, because 
we remember grass as green. The follow- 
ing experiment illustrates this tendency to 
preserve mentally the color of familiar ob- 
jects. 

Several different objects were cut out of 
the same sheet of orange paper. These two- 
dimensional objects were identified as a ba- 
nana and a lemon (normally yellow), a 
tangerine and a carrot (normally orange), 
and a cooked lobster claw and a tomato 
(normally red). The subject was asked to 


7-2 
Brightness constancy: effects of shadows 


Disk A (in shadow) 


adjust a color wheel so that its color 
matched that of the paper objects presented 
one at a time. The subject had to turn his 
head away from the object to look at the 
color wheel so that he could not make a 
direct comparison of color quality. 

Under these conditions of experimenta- 
tion, there was a striking tendency to dis- 
tort the matching color in the direction of 
the natural color of the object, even when 
the subject was fully aware that all the 
pictures were cut out of the same paper. 
That is, the match for the normally red ob- 
jects was redder, and for the normally yel- 
low objects yellower, than the match for 
the normally orange objects (Bruner, Post- 
man, and Rodrigues, 1951). 


Shape constancy 


When a door swings open toward us, its 
rectangular shape goes through a series of 


Disk B (in light) 


The subject adjusts the mixture 


light shining on Disk B, his adjustment is usually imperfect. If B casts a sharp 


more brightness constancy. (After MacLeod, 1932) 


of black and white in Disk B to make it match that in Disk A. Because of the 


shadow, he is able to achieve 
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Illusion created by rotating trapezoidal window 
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The window is so constructed that in Position 1 it looks like a rectangular window with the left edge closer 
to the subject. Actually the left edge (a) and the right edge (b) are equally distant from the observer. As the 
window rotates clockwise (as viewed from above), the left edge remains larger to the subject than the right 


edge; hence it still seems nearer, even though it is moving away (Position 2). Even when the window rotates 


completely—goes through what would be twelve o'clock on a clock and begins to come closer again (Position 


than as going around, (After Ames, 1951) 


distortions. It becomes a trapezoid, with 
the edge toward us looking wider than the 
hinged edge; then the trapezoid grows thin- 
ner, until all we can see is a vertical line 
the thickness of the door. We can readily 
distinguish these changes, but what we per- 
ceive is an unchanging door swinging on 
its hinges. The fact that the door does not 
seem to change its shape is called shape 
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3)—a is still seen as closer than b. The viewer then tends to see the window as waving back and forth rather 


constancy. We see the top of a milk bottle 
as round, whether we view it from the side 
or from the top. 

The distortions that occur when a famil- 
iar object rotates are used by us as cues to 
its rotation rather than as indications that 
the object is changing. This principle is well 
illustrated by some demonstrations with a 
rotating trapezoidal window, as pictured in 


7-4 


Size constancy 


Here there is no difficulty in perceiving that the arches on the right receding in perspective are 
hree arches in the background. The conditions are thus good 


same size, and that they are the same as the tl 


for size constancy. Now measure on this page the reproduced height (perspective size) 
h the reproduced height of the distant arches. You will find that the near arch is more 


and compare it wit! 


Stanford University 


all of the 


of the nearest arch 


than four times as high (in perspective size) as the distant arch. 


Figure 7-3. No matter what the position of 
the window, our experiences with shape 
constancy suggest that edge a is nearer 
than edge b. Hence as the window rotates 
in space, to the observer it appears to vacil- 
late back and forth, with edge a always in 
front, Because we continue to see the win- 
dow as a familiar rectangle, we are led into 
illusory perception. 


Size constancy 


When we see an object at a distance, we 
might conceivably judge its size in one of 
three ways: 


1. Perspective size. We might judge it ac- 
cording to the geometry of perspective, 
seeing it as smaller the farther away it 
is, the size inversely proportional to dis- 
tance. This size would correspond to 
the size of the image on the retina. The 
retinal projection of an object at 20 feet 


is half the retinal projection at 10 feet. 

2. Object size. If object constancy were 
perfect, we might judge an object by its 
known (measurable) size and hence not 
see it any smaller at a distance. 

3. Compromise between perspective size 
and object size. We might compromise 
and see the object somewhat smaller at 
a distance, but not as much smaller as 
the geometry of perspective indicates. 


Of the three alternatives described, the 
last one is usually correct. Our size percep- 
tions represent compromises between per- 
spective size and object size. Experiments 
can tell us more exactly the nature of these 
compromises. 

Although we distort perspective, we do 
of course see things as smaller the farther 
they are from us. As we look through a 
row of arches, each fits inside the preced- 
ing one. The farthest arch may look about 
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half the size of the nearest one, even though 
it is ten times the distance away and ought 
to look only one-tenth as large. It certainly 
looks smaller, but, if asked whether or not 
it is a smaller arch, we may unhesitatingly 
say: “All the arches look the same size.” 
The distant arches look both smaller than 
and equal to the near ones! (See Figure 
7-4.) When we speak of size constancy, we 
refer to the ability to see the far object as 
equal in size to a near object of the same 
size. 

The ability to match near objects with far 
ones of the same size begins early in life. 
Even the six-month-old child shows some 
evidence of this ability to maintain the con- 
stancy of objects (Cruikshank, 1941), but 
the six-year-old child is not as adept as an 
adult. For example, children of six, in their 
attempts to match a 9-centimeter box 
placed at a distance of 11 meters with one 
of several boxes at 1 meter, tended to 
choose a 7-centimeter box (Beryl, 1926). 
Adults unhesitatingly choose (correctly) 
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Size perception as influenced by 
conditions of viewing 
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The objects judged for size were circular cardboard disks 
viewed in dimly illuminated hallways. (After Holway and 
Boring, 1941) 


192 | 


the 9-centimeter box. A child of three, 
watching motor cars on a roadway below 
a lookout point, will see the cars as minia- 
tures and often insist that they cannot be 
full-size. He may even beg for them as toys, 
His size constancy is not yet developed for 
this new viewing angle. Adult size con- 
stancy commonly breaks down also when 
objects are viewed from a height, but the 
adult makes an intellectual correction that 
the young child does not make. 

We are now ready to consider more care- 
fully the nature of the compromise between 
perspective size and object size that we 
make in actual perception. It is safe to say 
that the more information available, the 
more the perceived size approaches the ob- 
ject size; to the extent that information is 
lacking or ambiguous, the more closely per- 
ceived size approaches perspective size. 

The effect of reducing the number of en- 
vironmental supports for maintaining size 
constancy is well demonstrated in Figure 
7-5. When we look with both eyes, there 
is overconstancy, that is, we see the distant 
object somewhat larger than object size. 
When we use only one eye, there is nearly 
perfect object constancy, a relation holding 
also for observers who have only one eye 
(Taylor and Boring, 1942). When the sur- 
roundings are cut off, first with an artificial 
pupil (a reduction screen worn near the 
eye, with a small hole corresponding to the 
pupil of the eye but of fixed size) and then 
with an additional screen, the compromise 
falters and the reported size approaches 
more nearly perspective size. 

The compromise between object size and 
perspective size thus depends upon the en- 
vironmental surroundings in which the judg- 
ment is made. 


Location constancy 


Our world has perceptual stability for 
us because we perceive objects as enduring, 
as being the same as when we last looked. 
We also perceive these objects in a setting 
that remains essentially fixed, despite the 


fact that we see a kaleidoscopic world 
which sends us a myriad of changing im- 
pressions as we move about in it. We take 
the general background of perception so 
for granted that we have difficulty in real- 
izing that there are psychological problems 
in it. 

But why doesn’t the world whirl by us in 
the opposite direction when we move our 
heads? Why don’t we get the same kind of 
blurred movement that occurs in motion 
pictures taken by the beginner who moves 
the camera as he ordinarily moves his head? 
One reason is the way our eyes move as 
we look about. They jump from one resting 
spot to another, and we do not perceive 
whatever registers while they are in motion. 
When the eyes drift, as they do when we 
are dizzy from spinning, the world does ap- 
pear to whirl in front of us. But constancy 
is not simply a result of the way our eyes 
operate; it is also learned. In a classical ex- 
periment a subject wore reversing lenses so 
that he saw the world upside down. At 
first the perceived world swirled by as he 
looked around. One of his first adaptations 
to the new way of perceiving the world was 
a decrease in this movement as constancy 
of location was regained. Another sign of 
regained constancy of location was that the 
fire was again heard to crackle in the fire- 
place where it was seen, a harmony of lo- 
cation that was at first lost because only 
the eyes, and not the ears, were perceiving 
in reverse (Stratton, 1897). The experi- 
ments have been repeated, with comparable 
results (Snyder and Pronko, 1952; I. Kohler, 
as reviewed in Werner and Wapner, 1955). 

The later experiments performed by 
Kohler (1961) added other dimensions to 
visual changes introduced by wearing dis- 
torting lenses, In one series half the visual 
field was inverted, while the other remained 
normal; in another, half the visual field was 
blue, while the other half was yellow. In 
every case there was an adjustment to the 
lenses so that there was less distortion, or 


occasionally a shift in the kind of distor- 
tion, after many days. In some cases it took 
as long as forty days after ceasing to wear 
the lenses for the distortions to disappear. 
In the case of the colored lenses, which 
distorted only by coloring the world blue 
when the subject looked to the left and yel- 
low when he looked to the right, there was 
at first an intensification of the color yellow 
when he looked from left to right, an effect 
to be expected in terms of contrast and aft- 
erimages (see Chapter 8, p. 230). This ef- 
fect no longer occurred after he had worn 
the glasses for some days. When he ceased 
to wear the glasses, however, the effect re- 
turned: he now saw yellow when he looked 
to the right and blue when he looked to the 
left. It is as though his experience with see- 
ing yellow and blue when turning his eyes 
now led him to see these colors when he 
looked right and left, even though he was 
no longer wearing the colored lenses. 


Organization in Perception 


The perceptual constancies imply organiza- 
tion within perception. We are now ready 
to be somewhat more analytical and to see 
if we can find principles of perception that 
help us to explain the perception of objects. 


Figure and ground 


Geometrical patterns are always seen 
against a background and thus appear object- 
like, with contours and boundaries. We may 
think of such figure-ground organization as 
basic to stimulus patterning. Patterns do 
not have to contain identifiable objects to 
be structured as figure and ground. Patterns 
of black and white and many wallpaper de- 
signs are perceived as figure-ground rela- 
tionships, and very often figure and ground 
are reversible (Figure 7-6). Note that the 
part seen as figure tends to appear as 
slightly in front of the background, even 
though you know it is printed on the sur- 
face of the page. You seem to look through 


7 The Perception of Objects and Events | 193 


7-6 
Reversible figure and ground 


Note that either the light portions or the dark portions 
can be perceived as figures against a background. 


the spaces in and around the figure to a 
uniform background behind, whether the 
background is in white (or a light color) 
or black (or a dark color). 

Careful studies of what people see when 
they suddenly recover from blindness (e.g.. 
when they have cataracts removed) show 
that the figure-ground organization is found 
when other features of perception are miss- 
ing (Senden, 1932; see Hebb, 1949), 
Adults, seeing for the first time, have no 
difficulty in seeing a something as a figure 
on a background, although they are unable 
to identify familiar forms by sight. They 
are able to point out a black cardboard cir- 
cle or a black cardboard triangle lying on 
a white tablecloth, but they do not know 
which is circle and which is triangle until 
they handle the objects. The primitive fig- 
ure-ground organization is there, but what 
is seen is merely a form, as though some 
black ink had been spilled on a paper. It 
often takes several weeks for such patients 
to learn to identify things well from sight. 
If during recovery the patient is shown un- 
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der colored light such familiar objects as 
eggs or pieces of fruit, he may not recognize 
them. 


Perceptual grouping and patterning 


Even simple patterns of lines and dots 
fall into ordered relationships when we look 
at them. When we look at Figure 7-7, we 
tend to see three pairs of lines, with an 
extra line at the right. But notice that we 
could have seen three pairs beginning at 
the right and an extra line at the left. A 
slight modification (Figure 7-8) causes us 
to do just that. These tendencies to struc- 
ture what we see are very compelling; what 
we see in figures seems to be forced upon 
us by the patterns of stimulation (Wert- 
heimer, 1923). 

Gestalt psychologists have been particu- 
larly interested in figure-ground relation- 
ships and other patterned aspects of stimu- 
lation and have suggested a number of prin- 
ciples to explain results such as those found 
with Figures 7-7 and 7-8. We shall consider 
four of their principles: (1) proximity, (2) 
similarity, (3) continuity, and (4) closure. 


7-7 


Patterning and perceptual structuring 


The proximity of the lines that appear to be in pairs leads 
us to see three pairs and an extra line at the right. 


ICI 


The same lines as in 7-7, but with extensions, lead to the 
opposite pairing: three broken squares and an extra line 
at the left. 


Proximity. Look at the dots in Figure 
7-9. They appear to be arranged in hori- 
zontal rows in A and in vertical columns in 
B. Why? Merely because they are closer 
together in rows in A and in columns in B. 
It takes effort to counteract proximity and 
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Proximity and structuring 
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The dots appear to form rows in A and columns in B; the 
dots closer together seem to “belong” together. 


7-10 


Similarity and structuring 
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Because the circles, and the dots, appear to “belong” 
together, we perceive rows instead of columns. 


7-11 


Continuity and 
structuring 


The wavy line is perceptually 
continuous, as is the rectangular 
motif, so that it is easier to see 


two parts (as in B) than as the 


‘gs 


to see them in columns and rows in the 
other direction. 

The principle of proximity applies also 
within other senses. Consider a series of 
tapping sounds, for example, arranged as 
follows: tap-tap—tap-tap—tap-tap—tap. 
We hear these as three pairs of taps and an 
extra tap, again grouping those that lie near 
each other—but in time rather than in 
space. 


Similarity. In Figure 7-10 all the dots 
are equally spaced, so that proximity is not 
an important factor in determining whether 
we emphasize horizontal or vertical lines. 
Now the influence of similarity is compel- 
ling, and we see rows of dots and rows of 
small circles, grouping like items together. 


Continuity. What does Figure 7-11A 
appear to be? It is easy to break it into the 
two parts shown in Figure 7-11B, a wavy 
line over a rectangular motif. Again if we 
expend some effort we can break it into the 
two parts shown in Figure 7-11C, but there 
is little doubt about the greater “natural- 
ness” of B. The explanation is that the 
parts are more continuous this way, the 
wavy line continuing as a wavy line and 
the right-angled figures also following each 
other continuously. 


Closure. If you look back at Figure 7- 
8, you will remember how you tended to 
fill in the gaps to complete the rectangles. 
The tendency for incomplete figures to be- 
come complete in perception is called 
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logically equivalent parts in C. 
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closure. The picture in Figure 7-12 also il- 
lustrates this tendency. Closure leads to- 
ward a stable organization. 

Under some circumstances the tendency 
toward a stable organization may destroy 


7-12 


Closure 


Although very few details are given, it is easy to fill in the 
blanks perceptually and “organize” the black areas into 
the picture of a dog. (After Street, 1931) 


7-13 


How organization conceals parts 


c 


A stable organization of superimposed figures may destroy 
the organization of an original figure. It is difficult to 
see that A is contained in B and that C is contained in 
D. (After Witkin, 1959) 
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7-14 
Effect of the whole on the parts 


Separating the circle into two parts produces a contrast 
effect (see text). (After Osgood, 1953) 


one figure perceptually in order to favor a 
more stable one. This principle is capital- 
ized on in camouflage, which seeks to hide 
something by incorporating it into a domi- 
nant pattern that destroys the original con- 
tours. In Figure 7-13 we see the concealing 
of originally stable figures by a superim- 
posed organization. 

The properties of wholes affect the ways 
in which parts are perceived. For that rea- 
son we may say that the whole is different 
from the sum of its parts—a favorite slo- 
gan of Gestalt psychology. 

The gray circle of Figure 7-14 is a stable 
whole, and hence tends to be seen as a uni- 
form gray. If, however, there had been two 
circles cut from the same gray, one mounted 
on black and one on white, they would 
have appeared very different as a result of 
contrast with the two backgrounds. The 
contrast effect can be restored by dividing 
the gray circle into halves. Placing a pen- 
cil across the circle between the black and 
white areas will do. The right half-circle 
suddenly looks distinctly darker than the 
left half. Move the pencil slowly to the 
right or to the left, and the darker (or 
lighter) portions of the gray circle will 
seem to follow it, retaining uniformity 
within each segment. Thus we see that 


wholeness characteristics affect the percep- 
tion of the parts. 


Effect of experience 
on figure-ground perception 


Although the features of stimulus organ- 
ization stressed by the Gestalt psychologists 
are clearly important in determining what 
we see, perception is also influenced by 
previous experience. This can be shown to 
be true even for the organization of pat- 
(erns into figure and ground. 

Figure 7-15 can be perceived either as 
an attractive young woman (the wife) or 
as an old hag (facetiously referred to as her 
mother-in-law). 

An experiment was performed to com- 
pare the ways in which the picture would 
be seen by those who had and had not met 
it before. Sixty per cent of those seeing it 
for the first time tended to see the wife; 40 
per cent, the mother-in-law. 

Two groups were given prior experience 
before being shown the ambiguous picture. 
One group saw first the unambiguous pic- 
ture of the wife shown in Figure 7-15B. 
The other group saw the picture of the 
mother-in-law (Figure 7-15C). Now what 
happened when both of these groups saw 
the ambiguous picture (Figure 7-15A) for 
the first time? All of those who had earlier 


7-15 
Ambiguous figure-ground effects 


The wife and mother-in-law ambiguity. 


seen the wife (100 per cent) now saw her 
in the ambiguous picture. Of the others, 95 
per cent saw the mother-in-law in the am- 
biguous picture (Leeper, 1935). 

The way we perceive an ambiguous fig- 
ure can be taught, according to experiments 
of Solley and Santos (1958). They used the 
outline cubes (Necker cubes) shown in 
Figure 7-16. The two “improved” cubes, 
with one face outlined with a heavier line, 
favor in the one case a left-to-right per- 
spective and in the other a right-to-left 
perspective. The “test” cube, without ac- 
centuated lines, can of course be inter- 
preted easily in either perspective. The 
method of training used was that which 
has come to be known as “verbal condi- 
tioning,” which we shall meet in Chapter 
9. The two training figures were exposed 
one at a time for two seconds each, and 
the subject was asked to state the direction 
of the perspective (“left-to-right” or “right- 
to-left”). For the improved cubes these judg- 
ments were usually in the expected direc- 
tions. The experimenter planned to favor an 
interpretation opposite to that of the sub- 
ject’s initial bias when viewing the ambig- 
uous (balanced) test figure. If, for exam- 
ple, he wished to favor the “left-to-right” 
method, he “rewarded” the subject when 
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Left-to-right 


the subject said “left-to-right” for an im- 
proved cube. The reward was merely say- 
ing “uh-huh,” “good,” “you’re doing fine,” 
etc, So as not to be too obvious, the experi- 
menter rewarded 70 per cent of the trials in 
the direction sought and 30 per cent of the 
trials in the other direction. Test trials with 
the balanced cube were interspersed; the 
experimenter said nothing following the 
subject’s response. All 10 subjects grad- 
ually came to see the ambiguous, balanced 
cube as in the perspective that had been 
most often rewarded. 

The main point about figure-ground re- 
lationships is that a figure is perceived as 
“thinglike.” In our ordinary commerce with 
objects, we perceive things against their 
backgrounds, and these things maintain 
their identity as they move on the back- 
ground. Books can be moved on the table 
top, the pencil can be picked up and put 
into your pocket, people rise from their 
chairs and walk down the corridor. 


Problems created by visual illusions 


For the most part our perceptions serve 
us very well. Most of the time seeing is be- 


Right-to-left 


an biguous cube (B) is perceived in the 
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lieving. Many problems are raised by the 
fact that perception is so satisfactory (the 
constancy tendencies, for example), but it 
is easy to take the accuracy of perception 
for granted. Hence in the study of percep- 
tion psychologists have turned to illusions, 
in which perceptions are obviously mis- 
leading, in order to find out how percep- 
tion works. 

Geometrical illusions have been studied 
for many years, but their explanations have 
never been. fully agreed upon. Sometimes 
the illusion is due to some feature of em- 
beddedness, so that the part being judged 
is improperly isolated. The familiar arrow- 
head illusion and its variations (Figure 7- 
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Illusions based on embeddedness of lines 


Distances ab, bc, de, and ef are equal. 
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Illusions based on 
size contrasts 


The two figures in A are 
identical. The center circles 
of B are the same size. 


17) illustrate the difficulty of isolating the 
lines to be judged from the areas in which 
the ends are embedded. Other illusions are 
based on relative size due to contrast with 
surroundings (Figure 7-18). The many il- 
jusions depending upon angles usually can 
be explained if we suppose the figures to be 
projected in the third dimension (Figure 1- 
19). If the lines in figures A and B were 
drawn as they are on the surface of a solid 
double cone, or on a system of wires meet- 
ing at the horizon, they would have to be 
curved in order to be parallel as viewed. 
The lines in figure C are as though drawn 


7-19 
Illusions based on intersecting lines 


The horizontal lines in A and B 
are parallel. The long diagonal 
lines in C are parallel, The 
spirals of D are actually concen- 


tric circles. 


on a set of steps moving off in the distance. 
If that is what they were, the long lines 
(drawn parallel) would not be parallel in 
the frontal plane of the stairs. Thus we 
tend to view these figures as though they 
were perspective drawings, and the tend- 
ency to “constancy” previously discussed 
is now misleading. Occasionally two factors 
act together, as in Figure 7-20. Here the 
line that looks longer appears to be the 
diagonal of a larger rectangle. This is the 
influence of embeddedness, But if you think 
of the picture in perspective, the line would 
also have to be longer to look as it does. 
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Illusions based on falsely 
implied perspective 


If the figure is seen as a perspective drawing of a rec- 
tangle, the diagonal a would have to be longer than b. 
Check the actual length. 


A particularly puzzling illusion has been 
the subject of study for hundreds of years, 
as early as the Arab astronomer Alhazen 
(c. 965?-1039?). This is the moon illusion, 
the fact that the moon looks larger near the 
horizon than overhead. The French philos- 
opher Malebranche (1638-1715) viewed 
the moon in both positions through a 
smoked glass and found no difference in 
the measurements. He therefore refuted the 
view that distortion through the atmosphere 
was the cause. 

It remained for more recent experiment- 
ers to isolate the actual cause of the moon 
illusion (Holway and Boring, 1940; Taylor 
and Boring, 1942). If you stoop over and 
look between your legs at the moon near 
the horizon, the illusion disappears. This 
fact eliminates many of the conjectures 
about the effects of intervening objects, at- 
mospheric distortion, and so on. The ex- 
perimenters decided that the illusion must 
have something to do with the equilibra- 
tory apparatus, neck, or eyes of the subject. 
They prepared a small artificial moon in 
a darkroom and strapped their subject to a 
board so that he could view the moon from 
various body positions. They discovered 
that the smaller size of the moon at the 
zenith (overhead) depended upon seeing 
the moon with the eyes lifted. Just why 
this should be the case is not understood, 
but it calls attention to a very important 
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feature of perception, namely, the relation- 
ship of what is perceived to the bodily ori- 
entation of the perceiver and to the mus- 
cular effort involved in perceiving. 

Because the moon illusion depends upon 
raising the eyes vertically, it is tempting 
to relate it to other illusions involving the 
vertical. Note the letter S and the figure 8 
printed boldly in Figure 7-21. Are they 
symmetrical? Turn the page upside down 
and you will see how unequal they are. 
This suggests that as we raise our cyes we 
magnify things, a conclusion opposite to 
the moon illusion, Apparently we have to 
be careful to avoid easy explanations; 
puzzling contradictions of this sort have 
prevented agreement about the reasons for 
illusions. 

In fact, what appeared to be the definitive 
experiments on the moon illusion itself have 
not gone unchallenged. Leibowitz and 
Hartman (1959, 1960) found that when 
n “artificial moon” was suspended from an 
85-foot building for overhead viewing, and 
placed at the same horizontal distance for 
“horizon” viewing, the moon illusion was 
greater for children than for adults. The 
results are presented in Figure 7-22. The 
authors interpret the adults’ experience with 
size constancy as reducing the illusion with 
age, and they account for the persistence of 
the illusion as being due to the greater fa- 
miliarity with objects viewed in the hori- 
zontal plane. These results supplement 
rather than contradict the findings of Hol- 
way and Boring and of Taylor and Boring. 
More recent experiments (Kaufman and 
Rock, 1960) lend support to an older inter- 
pretation holding that the usual cues to dis- 
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An illusion of the vertical 
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Are the upper and lower halves of the figures equal? 


7-22 


Age and the 
moon illusion 


Subjects selected a horizontal 
comparison disk which appeared 
equal to a 20-inch overhead disk 
suspended at a distance of 85 
feet. The smaller the comparison 
disk judged equal, the greater 
the tendency to overestimate the 
horizontal as compared with the 
overhead disk. The solid trend 
line is derived by statistical cal- 
culation from the various values 
indicated by the dots, (After 
Leibowitz and Hartman, 1959, 
1960) 
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tance that are present in horizontal view- 
ing place the moon farther away and hence 
make it look larger, while the absence of 
such cues in the overhead sky makes it ap- 
pear closer and hence smaller. 


Movement perception 


Events are organized in time as well as 
in space; the pattern of a melody is an or- 
ganization in time, just as a geometrical 
figure is an organization in space. When 
we perceive movement, we sense action in 
space taking place in time. We usually ex- 
plain the perception of real movement ac- 
cording to the stimulation of successive 
parts of the sensory surface. Trace a path 
on the skin and you feel movement as suc- 
cessive “local signs” come into play. Per- 
haps a similar stimulation takes place on 
the retina, While these suggestions are a 
little glib, they are probably in the direction 
of a true explanation. 

Illusions of movement are harder to ex- 
plain. Some of them depend upon relative 
motion, as when the train on the next track 
moves and you believe your own train to 
be in motion because you see through the 
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Age of subject in years 


window what you would see if you were 
moving. If you keep looking at the passing 
track when your train runs along, and then 
look at the track when your train stops, the 
track will seem to be moving in the oppo- 
site direction. Two laboratory devices for 
producing such aftereffects of movement 
are pictured in Figure 7-23. One of these 
is the “waterfall illusion,” the other the 
expanding-contracting spiral. After you 
stop the artificial waterfall, the surround- 
ing field appears to move in the reverse di- 
rection. If the revolving spiral is rotated so 
that it appears to be contracting, whatever 
you look at after watching it for a while ap- 
pears to be expanding. While these effects 
have been known for a great many years, 
we have no fully satisfactory explanation 
of them. 

Another kind of illusion of motion has 
been much more thoroughly studied, so that 
we know its conditions even though its ex- 
planation also eludes us. This is strobo- 
scopic motion, the illusion of movement 
created when separated stimuli, not in mo- 
tion, are presented in succession. Strobo- 
scopic motion is the basis of the motion pic- 


7 The Perception of Objects and Events | 201 


7-23 


Devices for studying the aftereffects 
of perceived movement 
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Above: the expanding and contracting spiral; below: the 
waterfall illusion. (After James, 1890) 


il 


ture. Pictures blend into smooth motion, 
with little or no flicker, if the frames occur 
rapidly enough. Alternating light and dark 
stimuli give rise to flicker until the rate gets 
high enough for fusion to take place; the 
point at which flicker changes to fusion 
(called the critical flicker frequency) varies 
with light intensity, but for ordinary motion 
pictures lies at about 15-20 frames per 
second. 
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In an attempt to get at the basic condi- 
tions for seeing motion, experimenters have 
devised apparatus such as that of Figure 7- 
24. Four lights at the ends of the crossbars 
can be turned on in any order. When one 
light blinks on and then off, followed 
shortly by another, there is the illusion of a 
single light moving from the position of the 
first to the position of the second. This sim- 
ple illustration of stroboscopic motion is 
called the phi phenomenon, and its condi- 
tions have been much studied. When the 
four lights of Figure 7-24 flash on and off 
in proper sequence, you apparently see a 
rotating circle, but the diameter of the circle 
is Jess than that of a circle that would ac- 
tually pass through the four lights. What- 
ever “attracts” the light to the position of 
the next light operates also to “attract” it 
to cut across the diameter of the circle to- 
ward the opposite light, thereby making 
the circle smaller. The two tendencies (to 
form a circle and to cut across the circle) 
result in the compromise that is seen as a 
circle too small to pass through the actual 
position of the lights. This phenomenon 
makes the Gestalt psychologists find unsat- 
isfactory an explanation according to fa- 
miliarity with real motion. 

Even though the phi phenomenon is il- 
lusory, it tends to preserve the perceptual 
structure that would be possible in real mo- 
tion. For example, in Figure 7-25A the per- 
ceived motion is through an arc but in the 
plane of the paper, while in Figure 7-25B 
the motion is seen in the third dimension, 
the figure turning over as it moves across. 


Depth perception 

We cannot conclude our study of the 
organization of perception without consid- 
ering the problems of perceiving the third 
dimension, that is, distance and depth. The 
retina is essentially a two-dimensional sur- 
face. How, then, is it possible for us to 
perceive things as filling a space of three 
dimensions? 


Adjustable turntable 
mokes and breaks 
current to lights 


7-24 
phenomenon 


This apparatus permits comparison 
between the genuine rotation of a 
single light and the illusion of mo- 


Stereoscopic Vision. Many of the facts 
of vision in this and the next chapter can 
be treated by considering only phenomena 
that can be registered with but one eye. A 
man with one eye can have most of the 
visual experiences of a man with two eyes. 
He sees colors, forms, and space relation- 
ships, including third-dimensional config- 
urations. We might suppose that two eyes 
have evolved merely to give man a “spare” 
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Special cases of phi movement 
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in case of injury, just as he has two kidneys 
although one is enough. However, the evo- 
lutionary importance of two eyes is sug- 
gested by the fact that in more primitive 
forms of life the two eyes are on either 
side of the head and take in separate visual 
fields. 

A man with two eyes does have some 
visual advantages over a man with one eye. 
The advantages are two: (1) his total vis- 


cession, motion is seen through an arc, but two dimensional as in the 


plane of the paper. When the halves of B are lighted in succession, motion is seen in the third dimension, 


the figure turning over as it moves across. 
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ual field is larger, so that he can see more 
at once, and (2) he has the benefit of 
stereoscopic vision. In stereoscopic vision 
the two eyes cooperate to yield the experi- 
ence of solidity and distance. That the ex- 
perience does indeed depend upon the co- 
operation of the two eyes is clear enough 
from the effects that can be produced with 
a stereoscope. In this device two flat pic- 
tures, presented one before each eye, com- 
bine to yield an experience of depth very 
different from that received from a single 
flat picture. The depth appears real, as 
though the objects pictured were actually 
set up on a stage or in their true relations of 
depth and distance. 

The difference between the stereoscopic 
experience and the experience of third di- 
mension in flat pictures is by now rather 
familiar because of the prevalence of stere- 
oscopic cameras for amateur use. The ster- 
eoscopic effect depends on presenting a 
slightly different picture to the right eye 
from that presented to the left, thereby 
duplicating what normally happens when 
we view objects. Because our eyes are sep- 
arated in our heads, the left eye does not 
get exactly the same view as the right eye. 

The facts of stereoscopic vision are clear 
enough, but just how the process works is 
not so clear. Because of the way in which 
the nerve fibers from the eyes are separated 
in passing to the brain, the combination 
cannot take place in the eyes. Hence the 
images from the two eyes must somehow 
be combined in the brain, probably at the 
level of the visual cortex. It seems reason- 
able to suppose that the tendency to use 
our two eyes for stereoscopic vision is in- 
herited. We lack direct evidence, though 
some studies of the chick indicate strongly 
that for the chick, at least, stereoscopic vi- 


sion does not have to be learned (Hess, 
1956). 


Stereophonic Hearing, A single good 
ear, like a single good eye, can provide 
nearly all possible hearing experiences. Hav- 
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ing both ears helps, however, because (1) 
we hear better with two ears than with one, 
and (2) there is a stereophonic effect in 
hearing which corresponds in a way to the 
stereoscopic effect in seeing. 

By the stereophonic effect we mean the 
location of sound sources by the use of two 
ears, much as position is determined vis- 
ually by the two eyes. How such “auditory 
perspective” is obtained in stereophonic 
phonographs or “hi-fi” systems is dia- 
gramed in Figure 7-26. 

What is the basis of this ability to locate 
the direction of sounds by the use of the 
two ears? By testing a blindfolded person, 
you can easily show the importance of the 
position of the ears. Using an ordinary 
“snapper” such as children play with, you 
can show that your blindfolded subject has 
no trouble locating sounds at ear level if 
they are to the right or to the left. If, how- 
ever, you present the sound in a plane di- 
viding the body vertically, equidistant from 
the two ears (for example, just over his 
head), he is helpless in locating the direc- 
tion of the source. More careful experimen- 
tation shows that the differences in stimu- 
lation primarily responsible for locating the 
direction of sounds are (1) intensity differ- 
ences (louder in the nearer ear), and (2) 
time differences (reaching the nearer ear 
first). In these experiments the subject with 
his head in a fixed position wears a pair of 
headphones, so that we know what comes 
to each ear. If tones alike except for loud- 
ness are sent to the two ears, we can move 
the localization from right to left merely 
by changing the relative loudnesses. If we 
send two clicks very close together, one to 
the right ear and one to the left, the clicks 
will be heard as one (if they are given at 
very short intervals, below 0.0025 seconds), 
but the single click will be heard as coming 
from the side receiving the first click. These 
two experiments illustrate intensity differ- 
ences and time differences in localization. 

The localization on the basis of time dif- 
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Producing stereophonic sound effects 
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The listener in the concert hall will perceive a violin solo (a) as coming from the left side of the stage, a 
passage on the trumpet (b) as coming from the right. Microphone 1 will pick up more from the violin than it 
will from the trumpet; for microphone 2 the reverse will be true. If the recordings from the two microphones 
are channeled via the stereo amplifier to speakers A and B, the armchair listener will hear the violin from 


speaker A, the trumpet from B. 


ferences turns out to be remarkably accu- 
rate, for an interval between clicks of 
0.00003 to 0.0003 seconds (for different 
subjects) is all that is needed to permit lo- 
calization of the apparent single sound on 
one side or the other (Woodworth and 
Schlosberg, 1954, p. 355). When the in- 
terval is extremely short, the sound is placed 
just slightly off center, but when the differ- 
ences reach about 0.001 seconds, the single 
sound that is heard is localized well to one 
side or the other. 

We may ask, as we did for stereoscopic 
vision, where this interaction takes place. 
It cannot take place in the ears, for it de- 
pends on their separate stimulation. Hence 
it must take place at some common point in 
the nervous system reached by the impulses 
from the two ears, probably in the auditory 
cortex. 

One experimenter has shown, for exam- 
ple, that there is more electrical activity 


in a cat’s left auditory cortex when time 
differences would favor placing the sound 
on the right, and more activity in the right 
cortex when time differences would favor 
placing the sound on the left. These are 
the results we would expect if analysis of 
stereophonic effects does occur at the cor- 
tical level (M. R. Rosenzweig, 1954). 


Monocular Cues to Distance. Although 
having two eyes and two ears helps us to 
perceive depth and distance, we are by no 
means limited to these binocular and bin- 
aural effects. If you close one eye the world 
does not suddenly collapse, and if you close 
one ear the origins of sounds do not be- 
come completely ambiguous. Some preci- 
sion is lost, but there is much left to go on, 

An artist is able to give depth to his pic- 
ture because he can make use of the many 
monocular cues that tell us the distance of 
objects. Except for those cues that depend 
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Several types of cues used in the perception of distance are shown here. 


upon movement, the artist can use all the 
following cues: 


1. Superposition of objects. If one ob- 
ject appears to cut off the view of another, 
the presumption is strong that the first ob- 
ject is nearer (Figure 7-27A). 

2. Perspective. When you look down a 
railroad track, the rails appear to converge 
in the distance. Most of us have been 
taught how to prepare perspective drawings 
making use of the fact that parallel lines 
apparently come together at the horizon. 
This geometry of perspective, or linear per- 
spective, is one of the familiar signs of 
distance. The facts of perspective are car- 
tied in many subtle ways, however, not all 
immediately evident. Decreasing size with 
distance is, of course, related to the geom- 
etry of perspective, so that the telegraph 
poles alongside the railroad track appear 
to grow smaller in the distance, just as the 
track becomes narrower. Even a series of 
scattered circles of different sizes are viewed 
as spheres of common size at varying dis- 
tances (Figure 7-27B). Another hint of 
perspective is height in the horizontal plane. 
As we look along a flat plane, objects far- 
ther away appear to be higher, so that we 
can create the impression of depth for ob- 
jects of the same size by placing them at 
different heights (Figure 7-27C). (If the 
plane is above us, e.g., a ceiling, some- 


206 | 


thing higher in the field of vision appears 
closer.) Even for irregular surfaces, such 
as the waving surface of the ocean or a 
rocky desert, there is a gradient of texture 
with distance, so that the “grain” becomes 
finer as distance becomes greater. This is 
also a form of perspective (Figure 7-27D). 
Finally, there is an aerial perspective (“the 
purple of distance”) that produces changes 
in brightness and saturation of distant ob- 
jects, some changes in hue, and a blurring 
of detail. 

3. Light and shadow. Light and shadow 
help to define the contours of three-dimen- 
sional objects. One curious consequence of 
the prevalence of light sources from above 
is that convex and concave surfaces are 
sometimes reversed when a photograph is 
turned upside down. It is difficult to believe 
that Figure 7-28A is 7-28B upside down. 

4. Movement. If you move in one direc- 
tion, distant objects at the side appear to 
move with you, while near objects appear 
to move in the opposite direction. Thus the 
relative movement provides a basis for judg- 
ing distance. In attempting to judge dis- 
tance, a person will often move his head 
back and forth even though he is unaware 
of the reason for doing so. 


Resolving Ambiguity. Usually the vari- 
ous cues to distance harmonize, so that we 
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Turn the book upside down. Note the transformation when the pictures are reversed. (After Kahn, 1943) 


look out upon the world with assurance. 
Sometimes, however, the environment pre- 
sents too few cues for accurate depth per- 
ception, and sometimes the cues are actually 
misleading. What, then, does the perceiver 
do? It is possible to set up experimental ar- 
rangements in which cues are controlled and 
in which using the normal cues to distance 
leads the subject into error. We shall con- 
sider four demonstration experiments in 
which the perceiver is led to make faulty 
perceptions of the distance of objects. The 
following demonstrations are described in 
detail by M. Lawrence (1949): 


1. If an object of familiar size is magni- 
fied or reduced in size and presented with- 
out other cues to distance, perceived dis- 
tance is influenced by the misjudged size of 
the familiar object. 

Playing cards are of standard and known 
size. If a subject looks at an oversized play- 
ing card in an alleyway uniformly illumi- 
nated and screened so that cues to depth are 
lacking, he will see it as at a place nearer 
than it actually is. He will see a small-sized 
replica of a playing card, at the same dis- 
tance, as farther away than its true position. 

2. If two similar objects of unknown 
size are placed at the same distance in an 


environment lacking cues to distance, the 
larger object appears to be closer. 

Two white balloons are uniformly illumi- 
nated so that they appear as white circles at 
indeterminate distance in an otherwise dark 
room. The balloons are mounted on tubes 
through which their sizes can be changed 
by inflation and deflation (Figure 7-29). If 
the experimenter alternately inflates and de- 
flates them, the subject perceives the one 
growing larger as moving toward him, the 
one growing smaller as moving away from 
him. Actually, of course, they remain at the 
constant original distance (except for the 
small and unimportant displacement of their 
near surfaces due to the changing diameters 
of the balloons). 

3. Of similar objects of unknown but 
equal size, the brighter appears to be closer. 

The two balloons are arranged as in the 
demonstration above. With both balloons in- 
flated to equal size, the amount of illumina- 
tion on each is varied. The subject sees the 
balloon that grows brighter as moving to- 
ward him and the one that grows darker as 
moving away from him, although neither 
balloon moves. 

4. If two objects at indeterminate dis- 
tance are changed both in size and bright- 
ness, apparent motion toward or away from 
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Producing illusions of distance 
and movement 


Dr. Franklin P. Ki 


The experimenter can change the relative sizes of the 
balloons by moving one of the two levers, and can change 
the relative illumination on them by moving the other 
lever, A subject who views the balloons in an otherwise 
dark room sees them moving either closer to him or 
farther away with changes in size and brightness, although 
the balloons remain at a constant distance. 


the subject will be enhanced if the cues co- 
operate and will be reduced if the cues con- 
flict. Hence the apparent motion depends 
upon a weighing of available cues. 

The experimenter can change the appear- 
ance of the two balloons either by inflating 
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or deflating them or by changing the illumi- 
nation on them. If the experimenter makes 
one balloon both larger and brighter, the 
subject will see it moving nearer to him than 
if the experimenter makes it larger at the 
same brightness or brighter at the same size. 
If as the experimenter makes a balloon 
larger he makes it darker, or if as he makes 
it brighter he makes it smaller, the subject 
will see it move less from its original posi- 
tion than he did under the other changes. 


The study of perception in ambiguous 
situations like these leads to interpretations 
such as the following: 


l. Perceptions are based not only on infor- 
mation provided by the stimuli but also 
on presumptions as to the objects per- 
ceived. (Recall the familiar-sized play- 
ing cards.) 

These presumptions arise through many 

past experiences with objects. 

3. In arriving at the perception of objects 
at rest and in motion, a number of cues 
are weighed, and if some of them are 
contradictory a compromise perception 
results. This weighing goes on swiftly 
and unconsciously. 


N 


According to these 
perception is a kind of statistical average or 
computed probability. It might be called 
a prediction or wager concerning the en- 
vironment. Ordinarily the result is a useful 
guide to action; in fact, it is only because 
cues are so often dependable that we trust 
them on occasions when they cannot be 
trusted and so we therefore may be led into 
error. 


interpretations, a 


CRITICAL DISCUSSION 


The phenomena of perceptual organization, 
depth perception, and the various constancies 
lend themselves to simple and convincing ex- 
a 
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The “visual cliff” 


Infants and young animals show 
an ability to perceive depth as 
soon as they can move about. 
The visual cliff consists of two 
surfaces, both displaying the 
same pattern, which are covered 
by a sheet of thick glass. One 
surface is directly under the 
glass; the other is dropped a 
foot or more. This one-day-old 
goat, as well as the other ex- 
perimental infants and animals, 
prefers the shallow side and 
avoids the deep side. Further 
study showed that this was true 
even of animals reared in the 
dark and having no opportunity 
to learn. Photos show kid walk- 
ing freely on shallow side (top) 
and leaping across “chasm” to 
safety (center and bottom). 
(After Gibson and Walk, 1960) 


William Vandivert from Scientific American 


perimental demonstration, so that by now there 
is general agreement over what the subject per- 
ceives, There are many disagreements, how- 
ever, over how to explain what happens. 

The two main sides in the argument favor a 
nativist explanation (“we are born to perceive 
the way we do”) or an empiricist or learning 
explanation (“we come to perceive as we do 
through experience with objects in the world 
about us”). 

The nativist position is supported by the 
nature of our inherited sensory equipment, for 
example, our eyes arranged for stereoscopic 
vision and our ears for stereophonic hearing. 
Experimental support comes from such experi- 
ments as those of Hess (1956), already re- 
ferred to, in which it was shown that chicks, 
even though raised with blinders, were able 
to demonstrate stereoscopic vision. Some later 
experiments with a “visual cliff” (Figure 7-30) 
have shown that inexperienced animals are 
guided by visual cues (Walk, Gibson, and 
Tighe, 1957). 

The empiricist position is made plausible by 
much common experience: that we identify 
the roar that we hear as jet planes flying over- 
head because we have earlier seen them as 
well as heard them; the red poker looks hot, 
even though it does not affect our temperature 
receptors, and there is no unlearned visual cue 
for hot. There is experimental evidence, too, 
as previously cited (pp. 197, 208). The ex- 
perimental evidence for the role of learning in 
perception has been reviewed by Solley and 
Murphy (1960). 

The constancies furnish a particularly inter- 
esting but confusing set of evidence. The con- 
stancies of size, shape, and location appear to 
be most simply accounted for by experience, 
for they depend upon familiarity of both the 
object and its surroundings. But brightness 
and color constancy are not so easy to explain. 
The empiricist of course draws upon such 
learned features as memory color and experi- 
ence with shadows. But the nativist (on this 
issue) deals with subtle effects in the labora- 
tory, where the explanation on the basis of 
experience is more difficult to apply. For ex- 
ample, in an experiment by Wallach (1948) 
lights were projected in the form of two cir- 
cular areas on the wall of a darkened room. 
Additional projectors superimposed smaller cir- 
cles of light on the two larger circles, thereby 
producing within each circle an inner circle 
of light with a gray band around it. He found 
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that if the surrounding bands were of unequal 
brightness, the central circles were judged of 
equal brightness if their brightnesses were a 
constant ratio of the surrounding brightness. 
This is exactly what happens when a shadow 
passes over a black-and-white drawing: the ra- 
tios of brightness of figure and ground remain 
constant, although the total illumination 
changes. The nativist will argue from such 
evidence that the tendency to see equal ratios 
as constant is a “given” in perception, while 
the empiricist will argue that this is learned 
from the experience of enduring objects under 
changing illumination. 

Many contemporary psychologists believe 
that a fruitful integration of these two tradi- 
tions is possible. That perception depends 
partly on the sensory apparatus seems self- 
evident. We need only consider stereoscopic 
vision. That some learning is involved seems 
evident also, if only through the size judgments 
dependent upon the recognition of familiar ob- 
jects at a distance. Hebb (1949) has devel- 
oped a physiological account, accepting a kind 
of compromise between the Gestalt and learn- 
ing explanations. 

A third position has recently been set forth 
(J. J. Gibson, 1959), Everything that we per- 
ceive, he says, is given in stimulation; in vision, 
all we see is what is recorded on the retina. 
Our perceptions improve as we become more 
discriminating and make better use of stimuli. 
Hence our perceptions, instead of supplement- 
ing sense data, come to show greater corre- 
spondence with stimuli. As its author admits, 
the theory accounts only for accurate percep- 
tions and not for illusions, so that this theory 
is in any case incomplete. 
EEE 


Influences upon Perception 


Attention 


Our perceptions are selective. We do not 
react equally to all the stimuli impinging 
upon us; instead we focus upon a few. This 
perceptual focusing is called attention. 
Through attentive processes we keep in 
focus selected stimuli and resist distracting 
stimuli. 

Even as you sit reading this, stop for a 
moment, close your eyes, and attend to the 
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Apparatus for producing 
brief visual exposures 


David Linton, courtesy N.Y.U. 


Left: The New York University model of the Dodge mirror tachistoscope in use. Right: As seen from above. 
When light is on at A, subject sees the picture presented at the back of the box at A. When the light is 
on at B, the diagonal smoked glass acts as a mirror and the subject sees the picture presented on the 


wall of B. 


various stimuli affecting you. Notice, for ex- 
ample, the tightness of the heel of your 
left shoe, the pressure of clothing on your 
neck or shoulders, the sounds coming from 
outside the room. We are bombarded all 
the while by stimuli to which we do not 
attend. While reading a book, we may be 
unaware of the music on the radio and we 
may not notice the ticking of the clock. As 
the following experiment shows, even while 
attending to a given source of stimulation, 
we may note only certain details. 

Cards containing pictures of a number of 
objects differing in color and in size were 
exposed briefly in an instrument known as 
a tachistoscope (Figure 7-31). When asked 
to report what they saw, some subjects re- 
ported the number of things, some the 
colors of things, some their sizes. When 
questioned about the other details of the 
stimuli, they were often relatively helpless. 

If they were prepared in advance to re- 
port one detail or another, their success in 


reporting the specified detail was greater 
(Chapman, 1932). 

There is competition among stimuli; 
therefore when we select for attention one 
detail or pattern rather than another, we 
have resolved a conflict. The direction in 
which the conflict is resolved depends upon 
factors of advantage favoring one organiza- 
tion of stimuli over another. It is one of the 
tasks of the advertiser to discover these 
characteristics so that he can direct atten- 
tion to his product. Among competing 
stimulus patterns, advantage rests with the 
one of greatest size, strongest intensity, most 
frequent repetition, and most vivid because 
of contour, contrast, or color. The atten- 
tion-getting qualities of stimuli depend in 
part upon other stimuli which the observer 
has lately experienced. It is exciting to come 
upon a green lawn after riding through the 
Arizona desert, but who notices a particular 
lawn in the lush green of a New England vil- 
lage? Yet in any given place and at any 
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Common 
Common inter pretation 
Stimulus inter pretation as travel or 


as presented | as animal or bird | transportation 


chack chick check 
sael seal sail 
wharl whale wharf 
pasrort parrot passport 
dack duck deck 


pengion penguin pension 


source: Siipola (1935). 


given time, the compelling quality of a 
stimulus pattern may be fairly well pre- 
dicted. The advertiser counts on this fact. 

Among the individual conditions that 
cause one person to attend to something 
differently from another, the most impor- 
tant are habitual or momentary interests 
that prepare him for certain kinds of stim- 
uli. The naturalist will hear sounds in the 
woods that the ordinary picknicker would 
miss because of his different habits of at- 
tention. A mother will hear her baby’s cry 
above the conversation of a living room full 
of people. These two illustrations represent 
abiding interests. Sometimes momentary 
interest controls attention. When you page 
through a book looking for a map or dia- 
gram that you know to be there, what you 
see depends on what you are looking for. 
Only pages with illustrations cause you to 
hesitate; others you ignore. Emotional 
states, especially moods, may affect the 
ways in which attention is directed. In a 
hostile mood, personal comments are 
noticed that might go unremarked in a 
more friendly mood. 


Preparatory set 


Some of the selectivity in perception is 
present before the stimulus appears. We 
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can prepare ourselves to perceive, and to 
act upon, stimuli that we expect to appear. 
Such a preparation goes by the name of set, 
and it has the same meaning here as in the 
situation of a runner who gets set to run at 
the sound of the gun. His set includes both 
the readiness to hear the gun and the readi- 
ness to leap forward into the race. When 
a person is set, the actual stimulus that 
initiates his action is, like the sound of the 
shot for the runner, merely an occasion for 
action that was largely prepared in ad- 
vance. 

Momentary set is an anticipatory adjust- 
ment holding certain kinds of responses in 
readiness. How such a set influences what 
we perceive may be illustrated by an experi- 
ment in which, because of readiness, the 
subject perceives nonsense words as mean- 
ingful. 

By means of a projection tachistoscope 
short words were flashed on a screen, 
Among the words presented were six non- 
sense words, as listed in Table 7-!. Each 
word appeared for 0.10 second, followed 
by a pause long enough for the subject to 
write down what he thought the word was. 
The 160 subjects of the experiment were 
divided into two groups, one of which re- 
ceived the information that the words to 
appear would have to do with animals or 
birds, the other that they would have to do 
with travel or transportation. 

The group instructed to expect animals or 
birds gave animal or bird responses to the 
nonsense words 63 per cent of the time, 
travel or transportation responses only 14 
per cent of the time. The remaining re- 
sponses were in other categories. By con- 
trast, the second group gave travel or trans- 
portation responses 74 per cent of the time 
and animal or bird responses only 11 per 
cent of the time. Thus the subjects inter- 
preted the ambiguous stimuli according to 
their preparatory sets (Siipola, 1935). 

Perceptual readiness may be created by 
instructions (as in the foregoing experi- 
ment), by immediately prior experience 


(as in the perceived young woman or her 
mother-in-law in the picture on p. 197), 
or by a general tendency to assimilate un- 
clear or novel experience to the familiar. 
The following experiment illustrates the in- 
fluence of the familiar upon what we per- 
ceive, 

Playing cards were exposed briefly in a 
tachistoscope, and the subject was asked to 
name the card exposed. Among the cards 
exposed were some unusual ones, such as 
a black six of hearts or a red four of spades. 


1. On first meeting an incongruous card, 
the subjects assimilated it into their prior 
knowledge of playing cards. That is, 27 
of 28 subjects called the red four of 
spades either a red four of hearts or a 
black four of spades (ignoring either 
the incongruous color or the incongruous 
form). 

2. Once the subjects had identified a card 
as incongruous, their perceptual readi- 
ness changed so that they expected in- 
congruous cards. After that, they made 
fewer false identifications (Bruner and 
Postman, 1949). 


What a person perceives depends in part 
upon what he is ready for. This is the mean- 
ing of preparatory set as it affects perceiv- 
ing. 


Needs and values 


When the objects of perception are am- 
biguous—things seen through a haze, 
sounds heard through masking noises—the 
perceiver tends to give them more meaning 
than the stimulating conditions alone de- 
mand. What he perceives may be deter- 
mined to some extent by his needs and his 
personal values. He perceives the environ- 
ment to be what he wishes it to be or per- 
haps what he fears it to be. 


Needs as Influencing Perception. We have 
already noted how habitual or momentary 
interests may affect attention. Closely re- 
lated is the influence of aroused needs 


upon perception, especially under condi- 
tions of stimulus ambiguity. 

Of 108 sailors, candidates for submarine 
training, who participated in an experiment 
to determine the influence of hunger on per- 
ception, 44 took the perception test 1 hour 
after eating, 24 took it 4 hours after eating, 
and 40 took it 16 hours after eating. The 
purpose was to see whether or not those 
longer deprived of food would give evidence 
of increased food interest in their perceptual 
responses. 

Each subject saw very ambiguous stimuli 
projected on a screen. He was told what to 
look for (“Three objects on a table.” “All 
the people in this picture are enjoying them- 
selves. What are they doing?”). Actually 
no pictures were shown. The screens were 
either dimly illuminated or clouded with a 
smudge. Under the general set to see ob- 
jects, the hungrier subjects saw more food- 
related objects than the less hungry ones. 
One comparison showed 15 per cent food 
responses for the l-hour group, 21 per 
cent for the 4-hour group, and 23 per cent 
for the 16-hour group. The differences in 
number of food responses between the 1- 
hour and 16-hour groups were statistically 
significant. 

In another comparison, the subjects gave 
size estimates. Questions such as this were 
put to them: “Here is an ashtray and a ham- 
burger. Which is the larger?” (Actually, as 
before, no picture was shown.) Under these 
circumstances, food objects were estimated 
as larger more often by those who were 
hungrier. The percentages for which food 
objects were larger were as follows: 1-hour 
group, 50 per cent; 4-hour group, 61 per 
cent; 16-hour group, 75 per cent (McClel- 
land and Atkinson, 1948). 

The foregoing experiment illustrates that 
when the perceived objects are ambiguous, 
need tends not only toward an increase in 
frequency of need-related perceptions but 
also toward an exaggeration in size attrib- 
uted to need-related objects. 
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Values as Influencing Perception. Social 
values accrue to objects as part of their 
perceptual enrichment. Once accrued, they 
may affect such direct impressions as those 
of size. For example, children from poorer 
homes when matching sizes from memory 
tend to overestimate the sizes of coins more 
than do children from well-to-do homes 
(Bruner and Goodman, 1947; Carter and 
Schooler, 1949). The following experiment 
attempted to subject this process to direct 
laboratory control. 

The experiment was performed with nur- 
sery school children, a total of 54 in the 
experimental group and 17 in the control 
group. The experimental subjects learned 
to turn a crank in order to receive a poker 
chip. When the subject inserted the poker 
chip in a slot, he automatically received a 
piece of candy. The conjecture was that the 
candy would enhance the value of the poker 
chip and that this increased value would re- 
sult in overestimation of size, as in the coin 
experiments. Both control and experimental 
subjects overestimated the size by 5 or 6 
per cent in a pretest, but after 10 days of 
rewarded learning with poker chips the ex- 
perimental group increased its overestima- 
tion to 13 per cent, a statistically significant 
gain. During the same period the overesti- 
mation of the control group had not in- 
creased significantly. 

As further evidence of the importance 
of learning, the values of the experimental 
group underwent extinction through non- 
reward. Then the size estimation returned 
to normal. After reinstatement of the value 
of the poker chip through reconditioning, 
the size was again overestimated (Lambert, 
Solomon, and Watson, 1949). 


Personality Characteristics as Influencing 
Perceptual Distortion. While all people seek 
to perceive things clearly and definitely, 
there are individual differences in the needs 
for clarity and definiteness. Interestingly, 
there seems to be a definite relationship be- 
tween social attitudes and perception of am- 


biguous stimuli. To some people, all things 
must be either white or black. People who 
cannot tolerate ambiguity show it not only 
in their social attitudes but also in their 
perceptual responses in the laboratory. 

On the basis of attitude and personality 
studies, the experimenters picked out in- 
dividuals who were markedly prejudiced in 
their dealing with minority groups. These 
individuals were found to be fixed and rigid 
in their behavior in several situations, in- 
cluding perceptual ones. Their reactions 
were compared with those of another group 
made up of relatively unprejudiced people. 

In one experiment, a picture of a dog 
was followed by several other pictures, 
which by gradual stages made a transition 
to the picture of a cat. The prejudiced 
group held to the first object (that is, they 
interpreted the transitional pictures as a 
dog) longer than the unprejudiced group. 
They were reluctant to let go of what was 
once clear, A corresponding finding was 
obtained when, instead of animal pictures, 
the subjects saw a gradually changing series 
of numbers. The prejudiced group, here re- 
garded as intolerant of ambiguity, held 
longer to the original numbers (Frenkel- 
Brunswik, 1949). 

Investigators have found that people dif- 
fer in the ways in which they maintain their 
orientation in space. The following experi- 
ment illustrates the kind of test situation 
that can be used. 

A subject is strapped to a chair so that 
his body will remain perpendicular to the 
chair seat if the chair is tilted. He views a 
luminous frame in a darkened room against 
a dark background. He is given the task of 
adjusting the rod in the center of the frame 
to a vertical position. If the frame is in 
normal position and he is seated normally, 
he succeeds in setting the bar vertically with 
a minimum of error. If the frame only is 
tilted, as in Figure 7-32A, and his position 
is normal, he places the supposed upright 
at a slant in the direction of b instead of 
the true vertical (a). In the experiment 


cited, the average error from the vertical 
when the frame was tipped 28° was 7° for 
men and 11° for women. If the chair is also 
tilted, as in Figure 7-32B, so that his body 
axis corresponds more nearly to that of the 
frame, he misses the true vertical still more 
(c), with an average error of 12° for men 
and 17° for women (Witkin and others, 
1954). 

Individuals differ greatly in the degree 
to which they respond to these distortions 
of the environment. Witkin and his asso- 
ciates classified them as field-dependent if 
their judgments were based very largely on 
the visual surroundings, and field-independ- 
ent if they accepted the cues from their 
own bodies (e.g., gravitational cues) and 
hence were not led astray by the distortions 
of the visual field. Field-dependence and 
field-independence were found to be related 
to personality characteristics and to child- 
hood upbringing, the field-dependent people 
being in general more anxious, the field- 
independent ones less anxious and more sure 
of themselves. 


We note again the artificiality of any 
sharp distinctions among the various topics 


True 
vertical 


David Linton 


7-32 


Orientation of the body 
and the perceived vertical 


Tilting the chair increases the error in placing a bar in 
a vertical position. The photo shows the actual experi- 
mental setup that was used. (After Witkin and others, 
1954) 


True 
vertical 
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in a psychology textbook. We cannot un- 
derstand perception satisfactorily unless we 
recognize its interrelationships with moti- 
vation, learning, and personality. 


CRITICAL DISCUSSION 


The experiments here cited on the influence 
on perception of needs, values, and personal- 
ity have been very much criticized. The criti- 
cisms have chiefly taken two directions. Some 
of them are directed at technical imperfec- 
tions in the experiments. In the Navy experi- 
ments of McClelland and Atkinson, for exam- 
ple, the subjects must have known that their 
period of starvation had something to do with 
the experiment. Therefore they may have been 
“set” for seeing an object related to food. This 
fact might place a somewhat different inter- 
pretation upon the results, for control through 
induced “set” is not quite the same as control 
by enhanced “drive.” Another technical criti- 
cism of related kind is that the experiments 
deal very largely with verbal behavior, and 
that perhaps some of the responses could be 
elicited from blindfolded subjects without the 
aid of visual stimuli. For example, if you ask 
hungry people their thoughts, they might tell 
you more often than less hungry people that 
they were thinking about food. 

The second criticism of the experiments is 
that they imply an improper definition of per- 
ception. The experiments work only when 
stimuli are ambiguous, when direct compari- 
sons cannot be made, when memory for stim- 
ulus patterns and sizes is tested instead of di- 
rect perception. The critics argue that the ex- 
periments test supplements to perception, not 
perception itself. For example, when a subject 
interprets an ink blot, they say, you are study- 
ing his fantasy life, not his perception. If you 
asked him to copy the ink blot, he might show 
you that he perceived it quite accurately. 

The first criticism can be met, and is being 
met, by better-designed experiments. The sec- 
ond is more difficult to meet, for the argument 
is partly over the definition of perception. If 
the better-designed experiments continue to 
add to our knowledge of how behavior is de- 
termined in the presence of discriminable 
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stimuli, however, it does not matter too much 
what the process is called (McCurdy, 1956). 

In line with the extension of the meaning 
of perception, considerable interest has devel- 
oped in recent years in person perceptic 
skill in “sizing-up” a person is a complex sk 
surely not unrelated to the perception of ob- 
jects. The difference lies in that a person rep- 
resents to us far more than the patterns of 
sensory qualities available to the senses; we 
use our observations to infer his “intentions, 
attitudes, emotions, ideas, abilities, purposes, 
traits” (Tagiuri and Petrullo, 1958, p. x). 
However, there are transitional situations in 
which the motion of geometrical figures in re- 
lation to each other gives an immediate im- 
pression of causality—not too different from 
person perception (Heider and Simmel, 1944; 
Michotte, 1946). Thus, there is here a legiti- 
mate field of inquiry, to which we shall return 
in another context (Chapter 20). 


Extrasensory Perception 


If there are so many influences upon per- 
ception other than those coming from the 
presented stimuli, are there perhaps per- 
ceptions that require no sense-organ stimu- 
lation whatsoever? The answer to this ques- 
tion is the source of a major controversy 
within contemporary psychology over the 
status of extrasensory perception (ESP). A 
minority of psychologists believe that the 
evidence for the existence of certain forms 
of ESP is now incontrovertible (e.g., Mur- 
phy, 1949b; Rhine and Pratt, 1957; Soal 
and Bateman, 1954; Thouless, 1950). De- 
spite these contentions, most psychologists 
remain unconvinced. 

The phenomena under discussion are of 
four main kinds: 


I. Extrasensory perception (ESP) 

1. Telepathy, or thought transference 
from one person to another. 

2. Clairvoyance, or the perception of 
objects or events not influencing the 
senses. 

3. Precognition, or the perception of a 
future event. 


II. Psychokinesis (PK), whereby a mental 
operation affects a material body or an 
energy system (e.g., wishing for a num- 
ber affects what number comes up in 
the throw of dice). 


The experimenters go at their work in 
accordance with the usual rules of science 
and generally disavow the connection be- 
tween this work and spiritualism, super- 
naturalism, mediumistic phenomena, and 
other occult effects. Yet the phenomena 
with which they deal are so extraordinary, 
and so similar to the superstitious beliefs 
of nonliterate people, that many scientists 
disavow even the legitimacy of their in- 
quiries. Such a priori judgments are out of 
place in science, however, and the real 
question is whether or not the empirical 
evidence is acceptable by ordinary scientific 
standards. Many psychologists who are not 
convinced would find it congenial to accept 
evidence that they found satisfactory. For 
example, the possibility of some sort of in- 
fluence from one brain to another, other 
than by way of the sense organs, would not 
be inconceivable within the present frame- 
work of science, were the facts of telepathy 
to be established in some orderly fashion. 
Some of the other phenomena are more dif- 
ficult to find believable (precognition, for 
example), but if the evidence were firm, 
previous thought patterns would have to 
yield to the facts. 

The case for ESP is based largely on 
experiments in card-guessing, in which, un- 
der various conditions, the subject attempts 
to guess the symbols on cards randomly 
arranged in packs. The usual pack consists 
of 25 cards with five symbols, so that a 
chance performance would be 5 hits per 
pack. Even very successful subjects seldom 
reach as high a level as 7 hits, but they 
may score above 5 often enough to meet 
acceptable standards of statistical signifi- 
cance. If the experimenter or “sender” 
thinks of the symbol at the time the sub- 
ject makes his record, the experiment is one 


on telepathy; if the experimenter does not 
perceive the card at all (it may be face 
down on the table before him or sealed in 
an envelope), then the experiment is one 
on clairvoyance. The kind of evidence used 
in support of the nonchance nature of the 
findings can be illustrated by the succes- 
sive runs of one “sensitive” subject, Mrs. 
Gloria Stewart, studied in England over a 
long period (Table 7-2). If the evidence is 
viewed in the same spirit as that from any 
other experiment, it is clear that Mrs. Stew- 
art responded above chance on the telepathy 
trials, but not on the clairvoyance ones. 
This fact also meets certain objections about 


Chronological order of 
successive groups of 
200 trials 


Hits per 200 trials 
(Expected = 40) 


TELEPATHY | CLAIRVOYANCE 
TRIALS 

51 
42 
29 
47 
38 


1945 


Total hits 
Expected hits 


Difference 


Hits per 25 trials 


source: Soal and Bateman (1954), p. 352. 
* Each group of 200 trials consisted of alternating 
blocks of 50 telepathy and 50 clairvoyance trials. 
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card arrangements sometimes used against 
such experiments, for her chance perform- 
ance on the clairvoyance trials shows that 
above-chance scores are not an inevitable 
result of something having to do with the 
shuffling of the cards. The telepathy results 
are above the expected level in 11 of the 13 
runs of 200, and the average scoring level 
of 6.8 hits (instead of 5) per pack of 25 
is well above chance. 

The complaint has been voiced that ESP 
results are not subject to systematic vari- 
ation through ordinary experimental con- 
trol. This also is not entirely fair to the 
findings. For example, there are some or- 
der effects reported, in which early trials are 
more successful than later ones (Rhine and 
Humphrey, 1944; McConnell, Snowdon, 
and Powell, 1955), and there is reported 
evidence that an attitude favorable to ESP, 
noted in advance, leads to positive results, 
while an unfavorable attitude leads to scor- 
ing below chance levels (Schmeidler and 
McConnell, 1958). 

Thus empirical findings are offered in 
support of ESP and PK, which meet ordi- 
nary Statistical standards. Why, then, do 
not the results become a part of established 
psychological science? Many arguments 
have been used against the work, but they 
usually boil down to a few such as the fol- 
lowing: (1) the fact that many claims of 
extraordinary phenomena in the past have 
turned out to be false when investigated; 
(2) certain problems in statistical inference 
that arise when very large numbers of trials 
are used to establish the significance of 
small differences; (3) the failure of im- 
proved methods to yield better results than 
crude methods; and (4) general lack of 
orderliness in the phenomena, without 
which rational theorizing cannot replace 
the highly irrational theories now used to 
account for what occurs. 

These arguments are not, in fact, deci- 
sive, and it is desirable to keep an open 
mind about issues that permit empirical 
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demonstration, as the ESP phenomena do, 
At the same time it should be clear that the 
reservations of the majority of psychologists 
are based on more than stubborn prejudice, 

The following critical discussion is pro- 
vided for those who might care to look a 
little further into these issues. 


CRITICAL DISCUSSION 


We may expand a little upon the objections 
that psychologists have to the ESP and PK ex- 
periments and to psi, the special ability at- 
tributed to the “sensitive” subject. 


1. General scepticism about extraordinary 
phenomena, Throughout history there have al- 
ways been reports of strange happenings, of 
ghosts, little men, poltergeists (noisy spirits 
who engage in throwing things about), dreams 
foretelling the future. The continuing appear- 
ance of these stories does not make them true, 
any more than reported flying saucers establish 
the visits of men from Mars. Painstaking in- 
vestigation by the U.S. Air Force yields no 
“flying saucers”; nobody ever traps the Loch 
Ness monster. A famous mediumistic case (still 
mentioned favorably by Soal and Bateman, 
1954, p. xiv) is a case in point. Eusapia Palla- 
dino was a medium who was able to make a 
table move and produce other effects, such as 
tapping sounds, by the aid of a “spirit” called 
John King. Investigated repeatedly between 
1893 and 1910, she convinced many distin- 
guished scientists of her powers, including the 
distinguished Italian criminologist Lombroso 
and the British physicist Sir Oliver Lodge. 
She was caught in deceptive trickery as early 
as 1895, and the results were published. Yet 
believers continued to support her genuine- 
ness, as some do today, even though in an 
American investigation in 1910, her trickery 
was abundantly exposed (Jastrow, 1935; Raw- 
cliffe, 1959). Two investigators, dressed in 
black, crawled under the table unobserved 
and were able to see exactly how she used her 
foot to create the “supernatural” phenomena. 
When, therefore, those most convinced about 
ESP are also convinced about already dis- 
proven phenomena, their testimony carries less 
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weight than if they were more critical. A simi- 
lar case in point is Rhine’s belief in an ESP 
interpretation of “water-witching” or “dows- 
in n which water is discovered by means 
of « divining red (Rhine and Pratt, 1957, 
p 104). (See Figure 7-33.) Careful study of 
this bit of primitive magic shows that success 
in water-witching requires no such explana- 
tion (Vogt and Hyman, 1959).* While attack- 
ing ESP experiments on the basis of the be- 
lic! systems of the investigators is a kind of 
iontum ad hominem, and hence some- 
t unfair, it is understandable that one is 
i kely to trust the observations of a person 
k to be gullible than one known to be 
il 
Problems of statistical inference with 
l numbers and small effects. One of the 
m contributions of ESP research to scien- 
tilio psychology may turn out to be the atten- 
tion it has drawn to the circumstances that 
make a scientific finding believable. It is com- 
monly supposed that tests of statistical signifi- 
ca are sufficient guarantees of objectivity, 
and hence a satisfactory statistical outcome 
should lead to acceptance of a hypothesis as 
jjausible. This turns out not to be the case in 
ESP experiments, and it is probably not the 
f n other experiments either. Statistical 
te merely tell us how well measurement 
to establish something that is already 
plausible: if it is not plausible, we search for 
some source of error that has produced the 
nonchance result. For example, in a major at- 
tempt to produce random digits by an elec- 
tronic roulette wheel (The RAND Corpora- 
tion. 1955), it proved very difficult to elimi- 
nate bias: in fact, a sample of 125,000 digits 
tested after the machine had been running a 
month departed from a random distribution 
by an amount that was statistically significant. 
One does not argue that some devilish scien- 
tist was using PK to foul the machine; one 
assumes that the machine somehow ran down 


with continuous use. K 

Let us compare this example with an expert: 
ment performed in Rhine's Duke University 
laboratory (Rhine, 1942). He was trying to 
detect whether or not a subject might, through 


‘it may come as something of a surprise that 


i ter- 
there are estimated to be some 25,000 wa 

witchers in America—more than all the poser: 
ogists who are members of the aes 
chological Association (Vogt and Hyman, , 


p. 3). 
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some combination of ESP and PK, influence 
the positions of cards in a mechanical shuffler. 
In all, 51 persons wrote down their predictions 
of the orders in which cards would come out 
of a mechanical shuffler 2 to 10 days later, 
the order of cards emerging from the shuffler 
being further complicated by having the cards 
cut by hand at a random trial. The experiment 
was carefully performed, and in a total of 57,- 
550 trials the results were at chance level—just 
11 hits in excess of expectation. But was this 
plausible result accepted? No; further statisti 
cal analyses were made. Two more of these, 
based on the division of the trials into seg- 
ments, failed to yield nonchance results. Fi- 
nally, a fourth analysis, based on a complex 
effect called a “covariance of salience ratio,” 
gave a nonchance effect, with odds of 625 to 1 


7-33 


Attempting to locate underground water 
by means of a divining rod 


David DeHarport, ¢ 


Human gullibility continues in an age of science, Here 
the principle of long-distance dowsing is illustrated, The 
divining rod is held over o hand-drawn map in order to 


tell the owner where to dig for water. 
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in its favor. When belief in bizarre effects is 
carried this far, it is no wonder that the un- 
convinced begins to suspect the statistics, 
even though the rules are followed and all 
computations are accurate. 

There is a scientific problem here. A phe- 
nomenon may be rare and still important; 
hence large numbers of subjects or experi- 
ments may be needed if its existence is to be 
established. But the “good” or “sensitive” ESP 
subjects are rare. Soal and Bateman (1954, 
p. 49), state that no such subject has turned 
up in America since 1938, despite the contin- 
uing research in the field, and in England 
they have had but three who maintained the 
ESP ability for a considerable time. These un- 
usually sensitive subjects tend to reach a level 
of about 7 of 25 hits, instead of the 5 ex- 
pected; such an ability is not very significant 
from a social point of view, no matter how 
established it may be statistically. The possi- 
bility of some undetected bias, as was found 
in the electronic roulette wheel, is real enough 
to temper belief. 

3. Failure of improved methods to increase 
the yield. In most scientific fields, the assay 
from the ore becomes richer as the methods 
become more refined. But the reverse trend is 
found in ESP experiments; it is almost a tru- 
ism in research in the field of telepathy and 
clairvoyance that the poorer the conditions the 
better the results. In the early days of the 
Duke experiments subjects yielding high ESP 
Scores were rather common, one virtuoso aver- 
aging, in the course of 650 trials, 10.7 hits in 
25 instead of the 5 expected. As the experi- 
ments have become better controlled, however, 
these high-scoring subjects have disappeared. 

4. Lack of systematic consistency in the 
phenomena. Sensitive subjects in the Rhine 
laboratory appear to be about equally success- 
ful at clairvoyance and telepathy; but the Eng- 
lish subjects appear to be good at telepathy 
and not at clairvoyance. Other peculiarities 
emerge. In a famous series of experiments in 
England, Mr. Basil Shackleton (one of the 
three good subjects mentioned above) gave no 
evidence of either telepathy or clairvoyance 
when scored in the usual way against the tar- 
get card. Instead he was shown to be success- 
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ful in precognition telepathy, that is, in guess- 
ing what was going to be on the experiment- 
ers mind in the next trial. He was unsuccess- 
ful in clairvoyance, no matter how scored 
(Soal and Bateman, 1954). Why, the sceptic 
asks, does the direct telepathy fail with Mr, 
Shackleton in favor of something far more 
mysterious than the telepathic success of Mrs. 
Stewart? ? 

Because the psi ability does not follow the 
ordinary rules, explanations of its operation 
can be produced with the greatest of freedom. 
It need not be affected in any ordinary way by 
space or time, so that success over great dis- 
tances is accepted as a sign of its extraordinary 
power rather than something to cause a search 
for artifacts. Similarly, the precognition ex- 


periments are merely evidence that it is as 
easy to read what is about to be on someone 
else’s mind as what is on it now. The PK ef- 
fects, which require the sorting of cards or 
the rolling of dice by mental effort (“mind 
over matter”), are nevertheless said to occur 


without any transfer of physical energy, thus 
presumably violating the usual be in the 
conservation of energy. But in any experimen- 


tal work some aspects of time and space have 
to be respected, such as spatial form and color 
and order of succession in time. Unless some 
restraint is shown, one might invent such hy- 
potheses as that the subject was sometimes 
perceiving the cards in reverse order. some- 
times in a place-skipping order, and so on; 
any significance test that depends upon co- 
incidences requires some respect for order. 


The believer in psi is impatient with this 
kind of criticism. He says that we ask more 
of him than we do of other experimenters. In 
fact, we do ask more. To demonstrate some- 
thing highly implausible requires better evi- 
dence than to demonstrate something plaus- 
ible. The reason is that supporting evidence 
for the plausible finding comes from many di- 
rections, while the implausible one must hang 
upon the slender thread of nonrandomness 
until certain systematic relationships are found 
that tie it firmly to what is known. 
T 
2 Mrs. Stewart, who failed in clairvoyance also, 

was above chance in hits on the target card, but 

also on the preceding card and the following 
card. 


SUMMARY 1. We mainly perceive things, and we perceive environmental objects 
as “thinglike,” that is, as stable and enduring. The stability of perceived 
objects depends on various constancies: color and brightness constancy, 
shape constancy, size constancy, and location constancy. In the choice | 
between perspective size and object size, perception usually tends to con- 
form more nearly to object size unless the contextual cues are greatly re- 
duced. When they are, perception comes close to perspective size (that 
is, it corresponds to the size suggested by the image on the retina). 


2. The basic organization of visual perception appears to be that of 
figure and ground, so that we recognize patterns as figures against a back- | 
ground whether or not the patterns are familiar. Something of the same | 
organization is found in hearing, with groupings in time rather than space. 


3. Stimuli that are not highly organized tend to be perceived as struc- 
tures according to a number of principles, such as proximity of parts, 
similarity of components, continuity of patterned parts, and closure, the 
tendency to form a complete and stable whole. 


4. Geometrical visual illusions present problems for interpretation. 
The results can in part be explained by the failure to isolate clearly lines 
that are embedded in compelling areas, by size contrasts with the sur- 
roundings, and by the misleading interpretation of lines intersecting at 
angles. The old puzzle of the size of the moon has been partly solved by 
experiments showing that an artificial moon looks smaller when seen with 
the eyes elevated than when viewed straight ahead. The phi phenomenon, 
an illusion of movement, illustrates stroboscopic motion, the principle 


underlying the motion picture. 


5. Visual depth is perceived binocularly with the help of stereoscopic 
vision, the fusion of slightly unlike images of the two eyes. A somewhat 
comparable effect within audition is stereophonic hearing, the localization 
of sounds depending on the intensity and time relations of sounds reaching 
the two ears. 


6. Visual depth is perceived monocularly with the aid of a number of 
cues: superposition of objects, perspective (whether geometric or given 
through relative size, height in the frontal plane, gradients of texture, or 
aerial perspective), light and shadow, and movement. If the cues are 
ambiguous, the subject weighs them (without being aware that he does 
so), and the resulting perception is a compromise. 


7. Perception is selective, so that we attend at once to only part of the 
influx of sensory stimulation. Factors of advantage, favoring attention to 
one pattern of stimuli over another, reside partly in the stimuli themselves 
but also on both the habitual and momentary interests of the individual. 


Preparatory set is one condition for perception. 
8. The satisfying of individual needs and values may lead to perceptual 


distortion. Personality characteristics, such as rigidity and intolerance of 
ambiguity, may also determine how the individual perceives. 
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9. Extrasensory perception (ESP) in its various forms (telepathy, clair- 
voyance, precognition) and psychokinesis (PK), the influencing of physi- 
cal events by mental operations, are the sources of controversy in contem- 
porary psychology. There are many reasons for reserving judgment, but an 
a priori condemnation of the experiments is unjustified. The experiments 
raise interesting issues about the criteria by which scientific credibility is 
established. 


Allport, Theories of perception and the concept of structure (1955) is 
valuable for its review and critical analysis of the major theories of perception. 
A collection of original articles, many translated from German sources, can 
be found in Beardslee and Wertheimer, Readings in perception (1958). Dem- 
ber, The psychology of perception (1960) is a clearly written textbook on percep- 
tion as a psychological topic, with little reference to physics and physiology. 

The viewpoint that learning is important in perception is well represented 
in Solley and Murphy, Development of the perceptual world (1960), and in 
Kilpatrick, Explorations in transactional psychology (1961). 


The Sensory 
Basis of 
Perceiving 


At one time the study of sensory psychology 
was the chief preoccupation of experimental 
psychologists. Even early in the develop- 
ment of their new science psychologists 
could arrange laboratory investigations of 
the senses, in which they achieved precise 
control of the stimulating conditions and 
could measure changes in the stimuli and 
record the responses of the subjects to 
them. Scientific interests show swings of 
the pendulum just as do other human pur- 
suits, and with the upsurge of interest in 
learning and adjustment there has been a 
decline in the interest of psychologists in 
the sensory mechanisms. 

There are some signs that this trend is 
reversing itself and that interest in sensory 
and perceptual phenomena is being re- 
newed, not to the exclusion of the other 
topics, but in better balance with them. 
Such readjustments of interest are never 
merely returns to an earlier period; the 
renewed emphases always come with dif- 
ferences. 

The earlier studies of the sensory proc- 
esses were predominantly of the “pure 
science” variety; that is, they were efforts 
to understand the details of the relation- 
ships among stimuli, the sense organs, the 
nerve tracts, and the brain areas, as well as 
the conscious processes associated with the 
stimulation of the sense organs and their 
connections. More recent sensory studies 
have continued in this direction but have 


moved also into the area of applied psy- 
chology. During World War II there was 
much interest in what was at first called 
human engineering, now known as the 
study of Auman factors in relation to ma- 
chine operation. As modern military equip- 
ment becomes more precise and automatic, 
it depends more and more on the accurate 
discriminations of the human operator. An 
operator picks up visual signals on the radar 
screen and discriminates auditory signals 
from underwater sound detection devices. 
The pilot has to watch the dials of his 
countless instruments and make appropriate 
adjustments. Instructions coming over ear- 
phones have to be heard above the sur- 
rounding noise and, sometimes, against in- 
tentional “jamming.” After the war, sen- 
sory psychology began to find uses in in- 
dustry as well as in the military services— 
and, of course, in dealing with the problems 
of the jet and rocket age. 


Some General Characteristics 
of the Senses 


Thresholds 


A certain minimum of sense-organ stim- 
ulation is required before any sensory ex- 
perience will be evoked. This minimum is 
called the absolute threshold. For example, 
a spot of light appearing in a dark room 
must reach some measurable intensity be- 
fore it can be distinguished from darkness, 
and a sound emitted in a soundproof room 
must reach a certain intensity before it can 
be heard. 

There must also be a certain amount of 
difference among stimuli before one can be 
distinguished from another. The minimum 
amount necessary to tell stimuli apart is 
known as the difference threshold. Two 
reds must differ in wave length by some 
finite amount before they can be discrimi- 
nated from each other; two tones must dif- 
fer in a measurable amount before one is 
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heard as higher than the other. Thus thresh- 
olds are identified at the transitions between 
no experience and some experience (the 
absolute threshold) and between no differ- 
ence and some difference (the difference 
threshold). 

Threshold measurement requires appro- 
priate methods for detecting the results of 
very small changes in stimuli. To measure 
thresholds we need reliable equipment for 
presenting controlled stimuli, a plan for re- 
cording responses, and appropriate meth- 
ods for treating the data in order to com- 
pute the thresholds. We discover that thresh- 
olds vary with individuals and fluctuate 
within one individual, so that a threshold 
measurement is always a statistical average 
of some sort. The standard procedures by 
which these averages are reached are known 
as psychophysical methods. The name comes 
from the fact that we are determining a 
“psychological” (psycho-) equivalent of a 
“physical” quantity (physics). 


CRITICAL DISCUSSION 


Those working in human factors research tend 
to distinguish between detecting a change in 
the environment and identifying it. These are 
evidently two different kinds of thresholds. 
Detection, which corresponds closely to the 
absolute threshold, occurs always against in- 
terfering processes. Even under good condi- 
tions, a soundproof room cannot eliminate the 
faint sounds made by the subject’s circulating 
blood, and a darkened room cannot eliminate 
the slight visual impressions (“intrinsic light”) 
always present in our eyes. Such considera- 
tions have led human factors research workers 
to propose that our mathematical treatments 
of thresholds should include the interfering 
stimuli, and they have worked out formulas 
for computing the stimulus level needed for 
detection under specified conditions. This is 
quite clear and not controversial; however, 
those who are very enthusiastic about these 
newer developments are inclined to believe 
that older efforts to find a “true” threshold 
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were misguided, and they doubt if indeed 
there is any such thing as a “true” sensory 
threshold (Swets, 1961). 

Others, not denying the significance of de- 
tection against noise, believe that with good 
methods we can come very close to a “true” 
threshold. In part this conviction comes about 
because of the very low amounts of energy in 
the stimuli that can be perceived under favor- 


able circumstances. Thus Hecht, Shlaer, and 
Pirenne (1941) computed that at the thresh- 
old of vision something could be detected 


when each of 5 to 14 rods in the eye received 
but a single quantum of light. A sensitivity of 
this order cannot be very much distorted. 
Another line of evidence is that under certain 
carefully controlled conditions changes in 
stimulation are reacted to in a step-like man- 
ner that implies a true threshold for differ- 
ences (Stevens, 1961). 

A related problem is that of the effects of 
stimuli below threshold, i.e., subliminal effects. 
This is an area of controversy. For some of 
the issues see Ericksen (1960) and Klein 
(1959). 


Sensory adaptation 


While thresholds are always changing, 
their changes are not entirely haphazard. 
One consistent kind of change, found within 
several senses, is called sensory adaptation. 
It refers to the reduction in sensitivity to 
stimulation (i.e., the raising of thresholds) 
as stimulation persists through time. It is 
familiar within vision, smell, and temper- 
ature, though not limited to these senses. 
When we have been in sunlight, our eyes 
become much less sensitive, so that if we 
enter a dimly lighted room we cannot see 
the objects about us until our eyes have be- 
come dark-adapted. The person working 
in a fish store or a paint store soon becomes 
unaware of the odors about him. A room 
hot to someone coming in from the cold may 
feel cool to one emerging from a bath. 


The Visual Sense 


In the course of evolution, a number of 
mechanisms have evolved to permit the or- 


ganism to respond to light or to visual pat- 
terns. The “eyes” thus developed often 
bear little resemblance to the human eye. 
The invertebrate eye (as in the octopus) 
is constructed on a pattern very different 
from the vertebrate eye; if viewed from the 
way the eye develops in the embryo, it is 
as though one kind of eye was based on a 
pattern turned inside-out as compared with 
the others. Insects display both simple (one- 
lens) and compound eyes. Many fish and 
other aquatic animals have light-sensitive 
skin, as well as eyes. A third eye on the 
top of the head (a “parietal eye”) is found 
in certain lizards and in other reptiles and 
fish. What these evolutionary “experiments” 
signify is that sensitivity to changes in il- 
lumination has had important adaptive use- 
fulness; hence the organisms that have 
evolved various kinds of light-sensitive 


A cross section of the left human eye 
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mechanisms tend to be among those that 
have survived. 


The human eye 


The main features of the human eye are 
shown in cross section in Figure 8-1. Light 
enters the eye through the cornea, the 
amount of light being regulated by the 
pupil, which is an opening in the iris; then 
the lens focuses the light on the sensitive 
surface, the retina. The space between the 
cornea and the lens is filled with the aque- 
ous humor, and the eye cavity inside the 
lens is filled with the vitreous humor. 

The most sensitive portion of the eye in 
normal daylight vision is a small part of the 
retina called the fovea, on which is focused 
light that comes from the center of the vis- 
ual field. (By the visual field we mean what 
the subject looks at.) Since the single con- 


Pupil 
opening 


Eye muscles 


Vitreous humor 


The size of the pupil is regulated by the iris, the diaphragm that gives the eye its color. The shape of the lens 
is regulated by the ciliary muscles. The external muscles that move the eye are not shown. (After Ranke, 1894) 
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8-2 
Locating the blind spot 


A. With the right eye closed, look at the right of the upper figure. Move the book back and forth abou! 
1 foot from the eye; the black circle on the left will disappear. At that point it is projected on the blind spot. 


B. With the right eye closed, look at the cross at the right of the lower figure. When the white space falls In 
the blind spot, the black line appears to be continuous. This phenomenon helps us to understand why we 


are not ordinarily aware of the blind spot. 


vex lens in the eye reverses the image, the 
right visual field is represented on the left 
of the retina, and the lower field is repre- 
sented at the top of the retina. 

Also on the retina and not far from the 
fovea is an insensitive area, the blind spot, 
where the nerve fibers from the cells in the 
retina come together to form the bundle 
making up the optic nerve. In the left eye 
the blind spot falls to the right of the fovea, 
so that the area of blindness is in the left 
visual field; in the right eye it is on the op- 
posite side. You can easily find the blind 
spot in your own eye (Figure 8-2). 

The eye is a very imperfect optical sys- 
tem. The light waves not only have to pass 
through the humors and the lens, none of 
which is a perfect transmitter of light, but 
they have to penetrate the network of blood 
vessels and nerve fibers that lie on the in- 
side of the eye before they reach the sensi- 
tive cells—the rods and cones in the retina 
—where the light is converted into nervous 
impulses (Figure 8-3). The rods and cones 


themselves, while they are closely packed, 
form a kind of mosaic, giving what pho- 
tographers call a “grain” to the retina. In 
spite of these imperfections, the eye does 
remarkably well. The fovea, equivalent in 
area to a photographic film of 1 square mil- 
limeter, is able to detect a telephone wire at 
a distance of a quarter of a mile. At its best 
the eye can detect a wire whose thickness 
covers but 0.5 seconds of arc, about 1 two- 
millionth of the arc of a circle. This dis- 
crimination is all the more remarkable be- 
cause a single cone fills an angular part of 
the retina 60 times as large as the thickness 
represented by the image of the wire. The 
fine discrimination takes place while the eye 
is in constant motion through an arc larger 
than the size of the minimum visible object 
(Ratliff and Riggs, 1950). In fact, such fine 
visual acuity is probably possible only be- 
cause the eye is constantly in motion, and 
it may be the result of stimulating many 
neighboring cones as the eye moves back 
and forth over the object. (We may note in 
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passing that the temptation to press the 
analogy between the eye and a photographic 
camera breaks down when we consider the 
finer aspects of seeing.) 

The sensitive cells of the retina—the rods 
and the cones—are not uniformly distrib- 
uted. The fovea contains only cones, some 
50,000 of them packed closely together in 
its small area. Outside the fovea there are 
both rods and cones, with the cones de- 
creasing in number from the center of the 
retina to the periphery. As we shall find 
out in more detail later, the cones are active 
in daylight vision. They permit us to see 
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Rods and cones and their connections 
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both achromatic colors (white, black, and 
the intermediate grays) and chromatic 
colors (red, green, blue, etc.). The rods, 
by contrast with the cones, function espe- 
cially during vision under reduced illumi- 
nation (night vision), and they permit us 
to see only achromatic colors. 


Adaptation to illumination 


When you go from daylight into a dark- 
ened motion picture theater, the usher may 
use a flashlight to escort you to your seat. 
You are unable to locate an empty seat un- 
aided because your eyes are unaccustomed 
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Shown here are the main layers of the retina: rods and cones, bipolar cells, and ganglion cells. The bipolar 
cells receive impulses from one or more rods or cones and transmit the impulses to the nerve fibers, whose 
cell bodies are shown as the ganglion cells. In (1) is a typical arrangement of several rods connected by one 
“mop” bipolar cell, in (2) an arrangement of one cone attached to a single “midget” bipolar cell, while in 
(3) some (but not all) of the more complex patterns are shown. Integration across the retina is accomplished 


by horizo: 


ntal cells connecting rods and cones, and by internal association cells at the ganglion cell level, as 


well as by the mop bipolar cells. (Simplified, after Polyak, 1941) 
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to the darkness. After a while you can see 
people around you even though the lighting 
has not changed, for you have undergone 
dark adaptation. The sensitivity of the 
dark-adapted eye compared with the light- 
adapted is about 100,000 to 1. 

The course of dark adaptation (Figure 
8-4) provides indirect support for the dif- 
ference in action between the rods and the 
cones. The first part of the curve shows that 
the cones gradually become sensitive to 
fainter lights, but after 5 minutes in the dark 
their sensitivity has increased as much as it 
will, as measured by the absolute threshold. 
Then the rods continue to adapt and be- 
come appreciably more sensitive for about 
half an hour. 

The difference in function between rods 
and cones was discovered in part by studies 
on limited areas of the retina. As mentioned 
earlier, the center of the retina (the fovea) 
is rod-free. This means that in this area we 
can study the cones alone, which adapt ac- 
cording to the first part of Figure 8-4. When 
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The course of dark adaptation 
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The subject stares at a bright light until the retina has be- 
come light-adapted. When he is then placed in darkness, 
he becomes increasingly sensitive to fainter lights as the 
retina becomes dark-adapted. The first part of the curve is 
for cones, the second for rods. The units of visual intensity 
are logarithms of micromicrolamberts (a very small unit 
of visual intensity). (After Hecht and Shlaer, 1938) 


we realize that the cones are not very sensi- 
tive in the dark, we can understand why at 
night we detect a faint stimulus, such as a 
dim star, better if we do not look directly 
at it. Our rods, in the peripheral parts of 
the retina, are more sensitive in the dark- 
adapted eye than are the cones. 


Color 


When sunlight is sent through a prism, it 
breaks into a band of varicolored light, such 
as is familiar to us in the rainbow. The 
colors correspond to wave lengths, the red 
end of the rainbow produced by the long 
waves, the violet end by the short waves. 
A band produced by sending sunlight 
through a prism of known characteristics is 
described as a solar spectrum (Figure 8-5). 
The wave lengths corresponding to the vari- 
ous portions of the spectrum are indicated 
below the chart. They are expressed in mil- 
lionths of a millimeter—a unit called the 
millimicron and abbreviated my. The spec- 
trum fades into invisibility at the red end at 
about 780 mp, and at the other end extends 
through the violets at about 380 mp. We 
are able to see some vivid colors that do not 
exist in the spectrum at all, although they 
can be produced by mixing spectral lights. 
These are the purples redder than the vio- 
let end of the spectrum, and the red that 
looks “purest” to most normal eyes. The 
reddest part of the solar spectrum looks a 
little yellowish. 

An interesting relationship among colors 
was discovered by Sir Isaac Newton. He 
found that the spectral colors can be 
wrapped in their natural order around the 
circumference of a circle, allowing room 
between the red and violet ends of the 
spectrum for the purples not found on the 
spectrum. If properly spaced, colors Op- 
posite each other on the circle will be com- 
plementary, that is, if lights of these colors 
are mixed in proper proportions, they dis- 
appear to a neutral gray. Such a color circle 
is presented in Figure 8-5, with specimen 
complementary colors pictured. For con- 
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8-5 The solar spectrum 
The colors are in the order of the rainbow, as seen when sunlight is sent through a prism. 


A color circle showing complementary colors 

The colors opposite oach other, if in proper proportions, will mix on a color wheel to yield the neutral gray 
at the center, Wave-lengths are indicated around the circle in my, Note that the spectral colors lie in their 
natural order on the circle, but their spacing is not uniform by wave-length and the circle includes the non- 
spectral reds, purples, and violets, 
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8-6 Additive and subtractive color mixtures 
Additive color mixture takes place when lights are mixed or when sec- 
tors of colored papers are mixed by rotation on a color wheel. If the 


Xe 


\e 


color mixture primaries red, green, and blue are so mixed, the red 
and green combine to produce yellow, and the yellow and blue com 
bine to yield a neutral gray. Mixture of any two of the three colors 
produces the complement of the third, as shown in the triangular por 
tions. Subtractive mixture takes place when light is transmitted through 
colored filters placed one over another, or when pigments are mixed. 
Usually, blue-green and yellow will mix to green, and complementary 
colors will reduce to black, as in the example given. Unlike additive 
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mixture, one cannot tell from the colors of the components what color 
will result. For example, blue and green will commonly yield blue 
green by subtractive mixture, but with some filters they may yield red. 
Note that in the diagram the triangular portions are the original 
| complementary colors used in the additive mixtures, but here they 


appear as a result of subtractive mixture, 
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8-7 The brightness dimension of achromatic color 
(Vertical) The brightness range is from black to white. The steps are 
numbered according to the Munsell system of notation. 
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The dimension of saturation in red 
(Horizontal) The saturation ranges from the “pure” red to a hue ap- 
proaching pure gray as a limit. The numbers follow the Munsell system. 


Black 
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A color mixer 

Disks with sectors of different colors are fastened 
to the metal plate. When the plate rotates, the 
colors fuse, yielding an additive mixture, 


Tests for color blindness 

Two plates from the Dvorine Pseudo-lsochromatic series of color-blindness tests. In the plate to the 
left, individuals with certain kinds of red-green blindness see only the number 5; others see only the 
9; still others, no number at all. Those with normal vision see 95. Similarly, in the plate to the right, 
the person with normal vision sees the number 28, whereas those with red-green blindness see no 
number at all. (From |. Dvorine, Dvorine Pseudo-lsochromatic Plotes, 1953, reproduced by permission 
of the author) 
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Negative afterimages 

Look steadily for about 20 seconds at the dot inside the blue circle; then transfer your gaze to 
the dot inside the gray rectangle. Now do the same with the dot inside the yellow circle. What 
do you see? (After Evans, 1948) 


Simultaneous contrast 
Note the darkening effect on the gray patch when it is against white; the same patch of gray 


against black looks much lighter. A gray patch against a colored background tends to take on 
the complementary hue; the effect is much increased if a piece of thin tissue paper is placed over 
the colors. With colors that are approximately complementary (as in the red and green patches), 
there is an enhancement through contrast. Pennants are often red and green or yellow and blue. 
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The spreading effect 

The same red is used throughout 5 
the strip. But the red with black N 
looks darker than the red with 
white. (After Evans, 1948) 
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venience in remembering the positions, we 
usually name the main complementary pairs 
as blue-yellow and red-green, although the 
yellow complementary to blue is slightly 
orange and the green complementary to red 
is really a blue-green (see Figure 8-6). 

Those familiar with painting will object 
to the naming of yellow and blue as comple- 
mentaries because those pigments when 
mixed give green, not gray. We are here 
talking about mixing lights, not pigments. 
The principles of mixture in the two cases 
are not contradictory, though the explana- 
tion of the difference is somewhat involved. 
Without going into detail, it is worth noting 
that the mixture of lights is an additive mix- 
ture, while the mixture of pigments is in 
part a subtractive mixture because of the 
way in which pigments selectively absorb 
some of the light. (It is never possible to be 
sure from the color of the components 
what the result of subtractive mixture will 
be.) See Figure 8-6. 

While the order of colors is alike, there 
are differences between the spectrum and 
the color circle. First is, of course, that the 
circle includes reds and purples not on the 
spectrum. Second is the stretching and 
shrinking of portions of the spectrum. The 
violets between 380 mp and 450 my are al- 
most indistinguishable on the color circle, 
as are the reds from 700 mp to 780 mp. 
Between the blue at 480 mp and the green 
at 510 mp the various wave lengths are 
widely spaced. After some narrowing of 
spacing of wave lengths in the yellow-greens, 
there is some stretching out of the yellows 
and another shortening in the oranges and 
reds. The stretching and shortening are not 
arbitrary, but are based upon the ease with 
which the eye can discriminate steps of 
color difference at various parts of the 
spectrum. 

Some of the colors appear to us to be 
more elementary than others; that is, they 
appear to be composed of a single hue. 
These elementary colors are called psycho- 
logical primaries, and usually four are 


named: red, yellow, green, and blue, as 
shown on Figure 8-6. Between them are 
“secondary” colors in which the components 
are still identifiable: orange between red and 
yellow, the yellow-greens between yellow 
and green, the blue-greens between green 
and blue, and the purples and violets be- 
tween blue and red. Another set of primaries 
is called color-mixture primaries. Any 
three widely spaced colors on the spectrum 
can be used to provide all the other colors 
by additive mixture. The three usually 
chosen are a red, a green, and a blue. For 
this purpose, the red and green are so 
chosen that mixing them will yield yellow. 


Hue, brightness, and saturation 


The circumference of the color circle de- 
scribes one dimension of color experience, 
hue—the technical term for the quality of 
redness, blueness, yellowness, or greenness 
that differentiates one color from another. 
(By a dimension we mean simply some 
characteristic according to which items can 
be placed in an order, along some sort of 
scale. Thus hues are placed in the order in 
which they are found along the circum- 
ference of the color circle.) 

The achromatic colors have only the 
dimension of brightness from very dark 
(black) through the scale of gray to very 
bright (white); see Figure 8-7. Chromatic 
colors also have a brightness dimension, by 
which we mean their similarity to gray in 
lightness or darkness. A pure yellow is 
brighter than a pure blue, and one shade of 
blue can be brighter than another. 

Many chromatic colors look as though 
they are mixed with gray. Near the extreme 
are grays with a mere touch of color; the 
limit is pure gray. We need a third dimen- 
sion to describe such colors, since they can 
have any hue or any brightness. This third 
dimension is called saturation and refers to 
the apparent purity of the color (Figure 
8-7). Highly saturated colors appear to be 
pure hue, without any gray, while colors of 
low saturation appear close to gray. Satura- 
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tion is a matter of appearance, whatever 
the composition of the color may be. Al- 
though saturation can be reduced by mixing 
gray with a hue, it can also be reduced by 
increasing (or decreasing) the brightness 
of a pure color. This follows because all 
extremely bright colors merge in white and 
all extremely dark colors merge in black, 
thus reducing their saturation as they lose 
their hues. 

One way to become familiar with satura- 
tion is to mix on a color wheel a vivid 
(near-spectral) color with a gray of equal 
brightness (Figure 8-8). The exposed area 
of a color on the color wheel is expressed in 
degrees, the sum of all exposed colors be- 
ing 360°. If two colors are used, one can 
be increased from 0° to 360° of the wheel, 
while the other decreases from 360° to 0°. 
If one of these colors is a gray of brightness 
equal to the chromatic color, a saturation 
series will be created varying from pure hue 
to pure gray. Another way is to consider 
the colors that would be needed to fill the 
area of the color circle between the gray 
at the center and the colors on the circum- 
ference (see Figure 8-5). The reds and 
purples would become pink as light gray 
is added; the oranges and yellows would 
become variations of brown. 


Afterimages and color contrast 


If you stare at a red circle and then look 
at a plain gray rectangle, you are likely to 
see a green circle on it; that is, you experi- 
ence a negative afterimage, negative because 
green is the complementary color of red. 
Not all afterimages are in the complemen- 
tary color—after staring at a very bright 
light you are likely to see a whole succes- 
sion of colors—but seeing the complemen- 
tary color is very common. 

The complementary color pairs are also 
found in simultaneous contrast. The shad- 
ow cast by chromatic light upon a surface 
dimly illuminated by achromatic light is 
vividly colored in the hue complementary 
to that of the chromatic light. It is hard to 
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convince yourself that the shadow is not 
actually tinted, but you can prove this by 
viewing it through a tube that cuts off the 
chromatic light from your vision. Then the 
shadow will be seen as gray. This contrast 
effect enhances the borders between com- 
plementary colors, and is one reason for 
making pennants of such complementary 
pairs as red and green and yellow and blue. 

The facts of vision are enormously com- 
plex, and until our knowledge is more pre- 
cise we must be prepared for exceptions to 
many of our generalizations. It was men- 
tioned above that the afterimage need not 
always be in the complementary color, An- 
other exception is worth noting. Usually 
dark surroundings make a light area seem 
lighter, and light surroundings make the 
enclosed area seem darker. But under some 
conditions there is what is called a spread- 
ing effect so that dark areas make neighbor- 
ing portions appear darker, and light areas 
make neighboring portions appear lighter. 
We lack explanations of these seemingly 
contradictory effects, and they set prob- 
lems for future investigators. 

Afterimage and contrast phenomena and 
spreading effect are illustrated in Figures 
8-10 to 8-12. 


Color blindness 


We may conveniently think of the nor- 
mal eye as discriminating three pairs of 
colors: light-dark and the complementaries 
yellow-blue and red-green. All other com- 
binations can be derived from these. Color 
blindness may show as a deficiency in one or 
two of these systems, the light-dark system 
remaining if the person can see at all. The 
normal eye sees all three, and the person 
with such vision is called a trichromat. If 
a person lacks one system but has use of 
the two others, he is called a dichromat. A 
dichromat is partially color-blind. Finally, 
if only the light-dark system remains, the 
person is a monochromat and totally color- 
blind. 

By far the commonest form of color 


blindness is red-green blindness, with the 
blue-yellow and light-dark systems intact. 
It is much more common among men than 
among women, affecting some 7 per cent 
of men (if we count color weakness along 
with the more extreme deficiencies), but 
affecting less than 1 per cent of women. 
There are different forms of red-green blind- 
ness, named red blindness and green blind- 
ness; but these names are inaccurate, for 
both the red-blind form and the green-blind 
form lack both red and green; their dif- 
ferences lie in the regions where they see 
gray instead of blue and yellow. Total color 
blindness, in which the person sees merely 
black, white, and gray, is extremely rare, 
and yellow-blue blindness, in which red- 
green discrimination is preserved, is rarer 
still. 

Many color-blind persons are unaware 
of their defect because they are able to make 
such skillful use of their remaining color 
discrimination, combining it with the 
learned colors of familiar objects. Because 
our color vocabulary is unclear for un- 
saturated colors, the color-blind person can 
make some mistakes on these most trouble- 
some colors without being noticed. 

Many tests are available for the detection 
of color blindness. They usually require the 
subject to read a figure composed of colored 
dots on a background of other colored dots 
(Figure 8-9). The colors are chosen so as 
to confuse subjects who have the various 
forms of color deficiency. 

Is there any way of telling what color the 
color-blind person actually sees? We can 
be sure of the colors that look alike to him, 
because he will confuse them when, for ex- 
ample, he attempts to sort out colored yarns. 
But we can go farther than that, thanks to 
a few cases of people who are color-blind 
in only one eye (Sloan and Wollach, 1948; 
Graham and Hsia, 1958). We know that 
for the red-green blind, blues and yellows 
(as hues) look very much the same as they 
do to those with normal eyes, and these, in 
combinations with gray, are all that he sees. 


There are other words in his color vocab- 
ulary, however, so that he will call “green” 
the yellow of low saturation (that is, a gray- 
ish yellow) that he sees when he looks at a 
lawn, and will call “red” the grayish yellow 
that he sees when he looks at a fire engine. 

Nothing can be done to cure congenital 
color blindness, although such aids as 
colored filters can be provided to help the 
color-blind person make more accurate color 
discriminations. Some forms of color blind- 
ness are the result of disease or injury (poi- 
soning by carbon disulfide, lead poisoning, 
optic neuritis, etc.). Recovery from color 
blindness may be possible in some such 
cases. 


The physiology of vision 

The distinction between rod function and 
cone function noted in the differences be- 
tween foveal vision and peripheral vision 
and in the nature of dark adaptation has 
been well confirmed in the physiological 
laboratory. At least for the rods the distinc- 
tion of function seems to be clearly estab- 
lished. A light-sensitive substance called 
visual purple or rhodopsin can be extracted 
from the rods and its properties studied. It 
is found to be bleached by lights of different 
wave lengths in a manner that corresponds 
to the sensitivity of the dark-adapted eye to 
these wave lengths (Figure 8-13). Further- 
more its bleaching rate corresponds to the 
rate of dark adaptation (Wald, 1951). 

These correspondences strongly suggest 
that visual purple is an intermediary be- 
tween the light entering the eye and the ac- 
tivation of the sensory nerves that leads to 
seeing. The search for corresponding sub- 
stances in the cones goes on, but so far 
without definite results (Wald, 1954). 

Each attempt to explain how the eye sees 
color has taken as its starting point one of 
the three bodies of facts about color that we 
have just discussed: color mixture, color 
contrast and afterimages, and color blind- 
ness. 

The classical theory starting with the facts 
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8-13 
The chemical basis for rod vision 
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The black line represents the relative visibility of the dif- 
ferent wave lengths to the dark-adapted human eye; the 
colored line represents the rate at which visual purple 
(rhodopsin) is bleached by light of different wave lengths. 
The two curves are superimposed by using arbitrary units 
so that the maximum of each curve is at 100 per cent. 
Because the curves so nearly coincide, it is plousible to 
suppose that visual purple (which is obtained from rods) 
is the chemical substance that mediates rod vision. (After 
Hecht and Williams, 1922-23) 


of color mixture goes by the name of the 
Young-Helmholtz theory, after the physicist 
Young and the physiologist Helmholtz. Be- 
ing impressed by the fact that three colors 
were enough to produce all combinations, 
they proposed that three kinds of sensitive 
elements in the eye might serve to explain 
color phenomena. The modern form of the 
theory attempts to search out three kinds of 
cones or three kinds of cone substance. 

A second theory, which starts with the 
facts of contrast and afterimages, is attrib- 
uted to Hering, another physiologist. He was 
impressed by the appearance of color pairs 
under so many circumstances. Hence a 
black-white pair, a red-green pair, and a 
blue-yellow pair seemed to him the funda- 
mental units of visual activity. He proposed 
three processes that in their building-up 
phase (anabolic) would yield one member 
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of the pair, and in their tearing-down phas © 
(catabolic) would yield the other. Hence 
when stimulation is withdrawn, as in the 
afterimage experiment, the contrasting colox~ 
appears because the anabolic-catabolic proc— 
ess is reversed. 

A third theory was proposed by the psy— 
chologist Ladd-Franklin, who was im— 
pressed by the facts of color blindness and 
had an evolutionary theory to account for 
them. She assumed that monochromatism 
was the most primitive form of seeing, fol- 
lowed by the addition of blue and yellow 
(equivalent to red-green color blindness), 
and this in turn followed by trichromatism. 
Hence the red-green color-blind person has 
regressed one step; blue-yellow blindness 
would require a second regressive step, only 
one step removed from complete color 
blindness. The fact that blue-yellow blind- 
ness is rarer than total color blindness makes 
her theory less plausible than it otherwise 
would be. 

Even this brief sketch shows how theo- 
rists tend to build their theories around a 
limited set of facts. Of course they go on 
to try to explain the other facts as well, but 
the nature of the theory often shows its 
origin in a specific starting point. Actually, 
no one of the theories is yet satisfactory, and 
newer theories have been proposed. 


CRITICAL DISCUSSION 


Great advances have been made in the speci- 
fications of color and in reference standards, 
necessitated in part by such developments as 
color photography and colored motion pictures 
and television. The use of color in mass-pro- 
duced objects such as automobiles and radios, 
to say nothing of its use in interior decoration, 
calls for precise designation of colors. The- 
ories of the Young-Helmholtz type have re- 
mained popular because three colors are 
enough to serve the purposes of precise speci- 
fication. Hence a three-color theory is c: 

parsimonious, that is, it gets along with as 
SS ee 
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few variables as possible. But the fact that 
three colors can produce all combinations 
does not prove that the eye is constructed on a 
three-color system. It proves only that this is 
the minimum required. It may be that there 
are more than three kinds of cones in the eye, 
perhaps more than four (Granit, 1947). 

While certain features of Hering’s theory 
have kept psychologists interested in it,” the 
development of theories related to it has not 
kept pace with those deriving from Young and 
Heimholtz. A serious attempt has recently 
been made, however, to restate Hering’s type 
of theory in quantitative form (Hurvich and 
Jameson, 1955). 

Considerable interest was aroused in 1959 
by Land (1959), the developer of the Land 
Polaroid camera, who, in seeking to develop 
color photography for his camera, fell upon 
an interesting method of producing a variety 
of colors by mixing only two wave lengths 
(instead of the usually required three). He 
found that he could photograph any array of 
colored objects in black and white using col- 
ored filters so that the resulting black-and- 
white transparencies would differ according 
to the filters used. Now, regardless of the filters 
used, he could project two other colors through 
these transparencies, and by their overlap re- 
produce a colored scene rather like the one 
originally photographed. While this finding ap- 
parently calls for a new theory of color vision, 
critics have shown how the effects can be 
harmonized with existing theories if sufficient 
play is given to contrast effects (as in Hering’s 
theory) (Walls, 1960), However the discus- 
sion turns out, the complexity and richness of 
contrast effects can no longer be ignored in 
considering how we actually perceive a colored 
display. 
—$—$—_$—_—_——— 


The Auditory Sense 


The human ear 


Like the eye, the ear has “focusing” 
equipment as well as specifically sensitive 
portions (Figure 8-14). The external ear is 
an evolutionary remnant, now giving little 
service as an “ear trumpet” but showing its 
similarity to the larger movable ears of 
lower animals which still serve well as sound 
receivers. The muscles that control man’s 


external ear are still there, and some people 
learn to use them; for the most part, how- 
ever, man’s external ear is a degenerate or- 
gan. 

The external ear connects with an audi- 
tory canal leading to the eardrum, a mov- 
able diaphragm activated by sound entering 
the ear. On the inner side of the diaphragm 
is a cavity housing the bony transmitters of 
the middle ear (hammer, anvil, and stirrup). 
The pressure inside and outside the ear- 
drum is equalized by way of the Eustachian 
tube that leads into the mouth cavity. When 
pressure changes rapidly, as in an airplane, 
yawning or coughing or chewing gum em- 
ploys the Eustachian tube in making the 
pressure inside the ear change to corre- 
spond with the pressure outside. The ham- 
mer is attached firmly to the eardrum, and 
the stirrup to the oval window that conducts 
the sounds to the cochlea, the auditory por- 
tion of the inner ear, Small movements at 
the eardrum are condensed into a magnified 
pressure on the oval window, an increase 
in pressure per unit area of about 30 to 1. 

Pressure at the oval window sets into 
motion the fluid inside the cochlea. Pres- 
sure at the oval window is relieved at the 
round window that also lies between the 
cochlea and the inner ear, at the other end 
of the fluid-filled channel through the coch- 
lea. The pressure on the fluid in the 
cochlea stimulates the true auditory recep- 
tors lying in the organ of Corti, the portion 
of the cochlea that contains the auditory 
equivalent of the retina (Figure 8-15). 
Pressure changes in the fluid displace the 
basilar membrane upon which the organ of 
Corti rests, and this displacement stimu- 
lates the sensitive elements in the hair cells 
of the organ of Corti, connected with the 
auditory nerve. The inner ear also contains 
other sensitive (nonauditory) portions that 
we shall consider later. 


Pitch and loudness 


The stimuli for pure tones are sound 
waves—physical vibrations in the air (or 


8 The Sensory Basis of Perceiving | 233 


ee a 


External ear 


8-14 
A cross section of the ear 


Bone of skull 


Bones of middle ear 
Hammer, Anvil, Stirrup 


Semicircular canals Inner ear 


Auditory nerve 


Cochlea 


Oval window 
where stirrup 
attaches 
(round window 

below) 


This drawing shows the general structure of the ear. For the detailed neural connections see Fig. 8-15. (Drawn 


in part after Sabatta, 1909, and Spalteholz, 1918) 


in other substances such as water or metal). 
For example, at one end of a speaking tube, 
the vibrations compress the air molecules 
in front; this “push” is transmitted from 
air molecule to air molecule, alternately 
causing compressions and expansions of 
the air; these compressions and expansions 
cause “sound” to be heard at the other end 
of the tube when the ear is placed against 
it. 

Sound waves can be graphically repre- 
sented as transverse sine waves (Figure 8- 
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16). The figure shows how a single com- 
plete cycle represents the successive com- 
pression and expansion of the air as the 
sound wave moves along. The two main 
characteristics of such a wave are its fre- 
quency and its amplitude. Frequency refers 
to number of vibrations per second, that is, 
the number of times per second that the 
whole wave is repeated. Amplitude refers 
to the amount of compression and expan- 
sion, as represented by the amount by 
which the curve is displaced above or be- 


low the base line. The psychological corre- 
late of frequency is pitch: the higher the 
vibration frequency, the higher the pitch 
we hear. The corresponding correlate of 
amplitude is loudness: the greater the ampli- 
tude, the louder the tone (provided pitch 
remains constant), 

The range of frequencies that we hear 
as pitch runs from about 20 to 20,000 cy- 
cles per second. The piano produces fre- 
quencies up to a high of 4096, and the pic- 
colo goes somewhat higher (Figure 8-17). 

As for amplitude, while we all know the 
difference between a loud sound and a soft 
one, assigning scale values to loudness is 
not so easy. Engineers from the Bell Tele- 
phone Laboratories have contributed to the 
measurement of sound intensity by formu- 


8-15 
Receptors for hearing 


nerve 


lating a convenient unit by which to con- 
vert the physical pressures at the eardrum 
into an understandable scale. The unit is 
called a decibel (one-tenth of a bel, named 
in honor of Alexander Graham Bell, who 
invented the telephone). The rough mean- 
ing of a decibel is indicated in the scale of 
familiar sounds given in Figure 8-18. 


Sensitivity to differences in frequency 


How much change in vibration frequency 
is necessary in order for us to hear a dif- 
ference in pitch? When we tune two instru- 
ments so that the same intended notes sound 
alike, how much leeway is there? The an- 
swer depends on the frequency at which 
we are working. The most convenient way 
in which to plot this is to represent the 


Tympanic 
canal 


A section through the snail-shaped cochlea. The true auditory receptors lie in the organ of Corti, which rests 
upon the basilar membrane. Deflection of the basilar membrane activates the hair cells and produces impulses 


in the auditory nerve. 
235 
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change necessary as a ratio to the frequency 
itself. Suppose that at a frequency of 200 
cycles it takes a change of 4 cycles before 
a second tone is heard as higher than the 
first. Then the ratio would be 4:200 or .02. 
If at 2000 cycles 10 cycles are required, 
the ratio drops to 10:2000, or .005. The 
ratios depend also upon the amplitude of 
the tone, becoming lower at greater ampli- 
tudes. Some representative ratios for a 
loudness level of 10 decibels and for a loud- 
ness level of 40 decibels are given in Fig- 
ure 8-19. 


Sensitivity to amplitude 


Sensitivity to amplitude also varies with 
the frequency of the source (Figure 8-20). 
Tones between 800 and 4000 cycles re- 
quire less than 10 decibels to reach thresh- 
old, but a low tone of 40 cycles requires 
over 70 decibels, and one of 10,000 cycles 
requires nearly 30 decibels. Our ears are 
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most sensitive at about 2000 cycles per 
second. 

Above threshold the same relationships 
hold. That is, with equal amplitudes well 
above threshold, tones in the middle ranges 
continue to sound louder than either very 
low or very high tones. This fact explains 
why high-fidelity amplifiers provide adjust- 
ments for increasing the amplitude of the 
“bass” and “treble” sounds on a recording. 
(In fact, it has long been standard practice 
for recording engineers to incorporate such 
an adjustment in the recording itself.) 


Complex tones and noises 


In addition to its fundamental tone of 
one frequency, a musical tone has addi- 
tional tones, known as overtones, which are 
multiples of that frequency. Doubling the 
frequency of a tone creates a second tone 
one octave higher than the first; therefore 
we say that the first overtone is at the oc- 
tave. Other overtones have a more complex 
relation to the fundamental. 

The tones of one musical instrument dif- 
fer from those of another in characteristic 
quality, or timbre. The reeds, strings, and 
brasses in an orchestra have identifying dif- 
ferences that go beyond pitch and loudness. 
Timbre depends upon the overtones and 
other impurities in the tone typical of the 
instrument. Instead of the regular sound 
wave pictured at the top of Figure 8-21, a 
tone from any instrument has a complex 
wave form, preserving only the peaks and 
troughs that help to define the fundamen- 
tal pitch. 

If one compares the dimensions of tone 
with those of color, the following corre- 
spondences hold approximately: 


Dimensions of color Dimensions of tone 


Hue Pitch: 
Brightness Loudness 
Saturation Timbre 


Hue and pitch are functions of wave fre- 
quency; brightness and loudness are func- 
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Note that each octave represents a doubling in frequency. (After Henney, 1938) 


tions of amplitude (or other measure of in- 
tensity); and saturation may be a result of 
mixture, just as timbre is. But these are anal- 
ogies only and are limited as all analogies 
are, 

What happens when two tones are 
sounded together? They do not lose their 
identity as colors do when mixed, although 
they may lead to a fusion that is heard as 
consonant (pleasant) or as dissonant (un- 
pleasant). One reason some combinations 
of tones are preferred to others is that the 
two tones create a third tone based on the 
difference in their frequencies. This differ- 
ence tone may or may not harmonize with 
the fundamental tones that are sounded. If 
the two tones are close together in fre- 
quency, beats are heard (instead of a dif- 


ference tone), at a rate per second equal 
to the number of cycles per second differ- 
ence between them. For example, if a tone 
of 256 cycles is sounded along with one of 
260 cycles, we hear a single pulsating tone 
beating 4 times per second (260 minus 256 
is 4), Musical harmony depends in part on 
the complex interaction between fundamen- 
tal tones, their overtones, and the beats and 
difference tones that combine to make up 
the complex tonal stimulus, 

A noise is a very complex sound, com- 
posed of many frequencies not in harmoni- 
ous relation to each other, Acoustical ex- 
perts sometimes speak of “white noise” 
when referring to a noise composed of all 
frequencies in the sound spectrum, by anal- 
ogy to white light as composed of all fre- 
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The loudness of various common sounds is indicated. 
(After Stevens and Davis, 1938; jet plane added) 


quencies in the light spectrum. The sound 
of a hissing steam radiator approximates 
the sound of white noise. 

A noise may have a characteristic pitch. 
For example, we may legitimately use the 
musical term bass to characterize a drum, 
even though a drum is more noisy than 
tonal. Speech sounds make use at once of 
tonal qualities and of noise qualities; vowels 
are tonal, and consonants are noisy. 


The physiology of hearing 


We know that the organ of Corti within 
the cochlea contains the sensitive cells that 
connect with the fibers of the auditory 
nerve, over which the impulses travel to the 
brain and lead to our experiences of hear- 
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ing. Under the organ of Corti lies the basilar 
membrane that somehow detects the changes 
transmitted through the oval window and 
converts them into appropriate auditory sig- 
nals. 

Helmholtz, whose theory of color vision 
we studied, made the brilliant suggestion 
that the basilar membrane acts like 


i series 
of resonators, responding at its narrow end 
to high tones and at its wide end to low 
tones, just as the strings of a piano or a 
harp will vibrate in resonance with tones 


that are sounded at the natural resonant 
frequency of the instrument. The 
fibers connected with the different ņ 
the membrane signal to the brain 

the tone is high or low, each fiber (o1 


nerve 
s of 


her 


roup 
of fibers) transmitting stimuli of a specific 
frequency. This type of hearing theory has 


come to be called a place theory, because it 


associates pitch with the place on the basilar 
membrane where auditory stimulation oc- 
curs. 


The opposite type of theory inte 
the membrane more nearly as though it 
were the diaphragm of a microphone, vi- 


prets 


brating as a whole at the frequency of the 
incoming sound, This second theory is 


called a frequency theory, because it as- 
sumes that nervous impulses are initiated 
by the basilar membrane in accordance with 
the frequency at which tonal vibrations 
reach it. There are many compromises be- 
tween these two theories, and the final the- 
as in vision, has not yet been agreed 
upon. 

Some aspects of the place theory are by 
now so well established that any final the- 
ory will surely incorporate them. We know 
from several lines of evidence that tones 
of given frequencies have their maximum 
influence on the basilar membrane at well- 
defined places. The evidence comes from 
electrical and mechanical measurements 
made within the normal-functioning ear, 
and from the tonal gaps that are produced 
when portions of the basilar membrane are 


ory. 


ee 


damaged or when the ear is injured by 
prolonged exposure to loud tones of a given 
frequency. This evidence agrees sufficiently 
to permit a map of the basilar membrane 
such as that in Figure 8-22. 

Evidence for some kind of frequency 
theory comes from the representation within 
the auditory nerve of the actual frequencies 
of sounds sent into the ear, particularly for 
sounds not over 4000 or 5000 cycles. The 
early experiments on frequency were faulty 
in that the electrical impulses picked up 
from the nerve were not true signs of ac- 
tivity within the auditory nerve, but were 
effects from the cochlea as a whole acting 
as a microphone. Later experiments have 
sought to correct these defects, however, 
and there does appear to be some represen- 
tation of frequency in the auditory nerve. 

Perhaps some kind of compromise be- 
tween the place theory and the frequency 
theory will account for all the facts. 


Modern place theories have moved far from 
the theory that the basilar membrane is com- 
posed of fibers that resonate like piano strings. 
The ear is filled with a viscous fluid, and the 
membrane is not free to vibrate in that way. 
The most promising theory, worked out by 
Békésy along hydrostatic lines, is known as 
the traveling wave theory. When a sound of 
a given frequency enters the ear, a wave trav- 
els along the basilar membrane and displaces 
it a maximum amount at a certain point, de- 
pending on the frequency of the wave. 
Békésy’s beautifully precise experiments on 
both animal and human ears strongly support 
his interpretations (Békésy, 1960). 

Similarly, earlier frequency theories have 
undergone changes. The strongest contender 
today is the volley theory, which proposes 
that the frequency may be represented in a 
bundle of fibers firing in turn, even thou; 
no single fiber carries impulses at that rate 
(Wever, 1949). 3 

Frequency theories are kept alive in part 
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by the need to account for some kinds of 
analysis that take place in the brain when 
sounds are sent separately to the two ears. 
For example, if tones differing slightly in fre- 
quency are sent separately to the ears, a 
binaural beat may result. Unless the frequen- 
cies are somehow represented where the paths 
from the two ears meet in the brain, it is dif- 
ficult to understand how the beat arises. 

Another complexity thus far unmentioned 
is the problem of accounting for loudness 
while also accounting for pitch. Loudness is 
usually explained by the number of impulses 
produced, either through the increase in the 
number of fibers stimulated as loudness in- 
creases or through more frequent impulses in 
the same fibers. 

Licklider (1959) finds that many of the 
prevailing theories are too limited in scope so 
that, in his words, “There is no systematic, 
overall theory of hearing.” He then proceeds 
to consider three part theories: (1) a theory 
of signal detection, more sophisticated than 
the classical work on thresholds, (2) a theory 
of speech intelligibility, going beyond con- 
siderations treated in this chapter, and (3) a 
theory of pitch perception, which accepts 
Békésy’s findings but adds other considera- 
tions based on correlations of excitations aris- 
ing in the two ears. 


Other Senses 


Man’s senses other than vision and audi- 
tion are very important for him, but they 
lack the richness of patterning and organi- 
zation which have led men to call vision 
and audition the “higher senses.” Our sym- 
bolic experiences are expressed largely in 
visual and auditory terms. Our spoken lan- 
guage is to be heard, and our written lan- 
guage is to be seen. Musical notation per- 
mits music to be read or played on an in- 
strument. Except for Braille (the raised 
form of printing that permits the blind to 
read) we do not have any comparable sym- 
bolic coding of odors, tastes, or touches. 
These so-called “lower senses” are impor- 
tant so far as survival is concerned, but they 
are lower in the richness and variety of ex- 
periences they mediate. 
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Smell 


From an evolutionary point of view, smell 
is one of the most primitive and most im- 
portant of the senses, The sense organ for 
smell has a position of prominence in the 
head appropriate to a sense intended to 
guide behavior. The receptors high in the 
nose, in the olfactory epithelium of each 
nasal cavity, are connected without synapse 
directly to the olfactory bulbs of the brain, 
lying just below the frontal lobes. (See 
Chapter 2.) Thus smell has a more direct 
route to the brain than any other sense. 
The olfactory bulbs are in turn connected 
with the olfactory cortex on the inside of 
the temporal lobes, and extend to the 
neighboring cortex. The exact connections 
are a matter of some uncertainty (Pfaff- 
mann, 1951). 

In fish, the olfactory cortex makes up 
the entire cerebral hemispheres. In the dog, 
the olfactory cortex represents about one- 
third of the area of the side of the brain, 
as contrasted with one-twentieth of this area 
in man. The dog’s well-known abilities to 
make discriminations on the basis of odor 
have been demonstrated under controlled 
conditions (Kalmus, 1955). In man, odor 
has become of relatively little adaptive sig- 
nificance, playing its part, however, in 
warning of danger by fire or of being over- 
come by gas, in the discrimination of foods, 
and in the enjoyment of pleasant odors. 

Progress in the scientific study of odors 
has been delayed by three obstacles: (1) 
there is little agreement upon “primary” 
odors; (2) chemistry and physics have 
given us no satisfactory ordering of the stim- 
ulus aspects of odors, which would provide 
fixed reference points corresponding to the 
wave lengths of light or the frequencies of 
sounds; and (3) accurate threshold deter- 
minations are difficult because of the in- 
accessibility of the receptors. 

Because of the commercial importance of 
odors, especially in the perfume industry 
but also in the wine and liquor industries, 
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The wave forms of complex tones 


some standardization of odor terminology 
and measurement would be desirable. An 
industrial chemist proposed a classification 
of odors into four groups: fragrant (musk), 
acid (vinegar), burnt (roast coffee), and 
caprylic (goaty) (Crocker, 1945). But his 
classification does not appear to hold up 
any better than earlier ones, as shown by 
the following investigation. 

The 32 odors of the commercially avail- 
ible Crocker-Henderson Odor-Classifica- 
tion set were used in this test. Each of the 
15 subjects tried to sort these odors into 
as few groups as possible on the basis of 
their similarities. Only one subject was sat- 
isfied to sort them into four groups. The 
est used more groups, up to as many as 
19 (Figure 8-23). The effort to scale odors 
within any one class on the basis of intensity 
was also unsuccessful (Ross and Harriman, 
1949). 

The nature of the olfactory stimulus has 
been the source of a great deal of specula- 
tion. Some theorists assume that smell is 
due to a chemical reaction between the 
odorous substance and the receptor, while 
some assume a kind of radiation activity, 
such as the differential absorption of infra- 
red radiant energy corresponding to the gas 
being smelled (Beck, 1950). But the whole 
matter is far from settled, and remains a 
promising field for research (Jones and 


Jones, 1953). 


Taste 


We are at least clear about the primary 
taste qualities. They are sweet, salt, sour, 
and bitter, as shown on the taste tetrahedron 
(Figure 8-24). Everything else in taste ex- 
perience is contributed by fusions of these 
qualities and other senses. When we taste 
lemonade, we enjoy its odor and its cool- 
ness by senses other than taste; the taste 
sense provides only for its sweet-sour-bit- 


Pure tone—fundamental 


Combination of fundamental and second harmonic 


Tone of French horn 


Tone of trumpet 


Each illustration is of the tone of A above middle C (440 
cycles per second). All the tones were actually played on 


a Hammond organ. 
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Sound map of the basilar membrane 
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This diagram shows the location on the basilar membrane, 
within the coils of the cochlea, of maximum sensitivity to 
sounds of different frequency. (After Stevens, Davis, and 
Lurie, 1935) 


ter components. With our nostrils clamped 
tight, we cannot distinguish between the 
taste of a raw apple and a raw potato. 

The taste receptors are found in the 
taste buds on the edges and toward the 
back of the surface of the tongue, with a 
few elsewhere in the soft palate, the phar- 
ynx, and the larynx. It is known that the 
number of taste buds decreases with age, 
so that older people are less sensitive to 
taste than children. Some taste buds at the 
tip of the tongue react only to sweet, salt, 
and sour, while others react to some or all 
of these in combination. In general, sensi- 
tivity to sweet is greatest at the tip, to salt 
on the tip and the sides of the tongue, to 
sour on the sides, and to bitter on the back 
of the tongue. 

Despite the much greater specificity of 
our knowledge of stimulus-receptor corre- 


lation in taste as compared with smell, we 
are quite unclear about just what happens 
at the receptor, or even if there are four 
kinds of processes related to the four pri- 
mary tastes. We are also uncertain about 
the area of the cortex in which taste is rep- 
resented. It was formerly supposed that the 
cortical area for taste was closely associ- 
ated with the area for smell, but recently it 
has appeared that taste is more closely re- 
lated to the sensitivity of the skin on the 
face, which is represented cortically behind 
the central fissure at the lower part of the 
side of the brain (Patton and Ruch, 1946). 


CRITICAL DISCUSSTON 


The general agreement that taste qualities in- 
clude only sweet, salt, sour, and bitter led to 
a search for taste buds that mediated these 
qualities. This rather simple notion that the 
experienced quality would be closely related 
to underlying physiology goes back to the 
doctrine of specific nerve energies formulated 
early in the nineteenth century by Sir Charles 
Bell and Johannes Müller (Carmichael, 1926). 
This doctrine states that we are aware of the 
state of our nerves, rather than of external 
stimuli: that is, that stimulation of the eye 
gives rise to experiences of light, and of the 
taste buds to experiences of taste. It was thus 
simple to infer that some taste buds should 
produce the experience of sweet, others of 
salt, sour, or bitter. 

Advances in electrophysiology have made 
it possible for our knowledge of what happens 
upon stimulation to become much more precise. 
The records shown in Figure 8-25 indicate that 
an increasing concentration of salt solution 
gives rise to an increasing number of impulses 
in a single taste nerve fiber. A nerve is of 
course a bundle of fibers, but modern tech- 
niques make possible this isolation of a single 
one. When such a single fiber is stimulated by 
other substances, it will also yield impulses. In 
terms of thresholds, based on the minimum 
concentration of the substance that can be 
detected, various basic stimuli can be arranged 
in order from low to high as follows: quinine, 
hydrochloric acid, sodium chloride, potassium 
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chloride, and sucrose. That is, the taste mech- 
anism reacts most readily to quinine (bitter) 
and is least sensitive to sucrose (sweet). 
Ilow, then, are we to account for the fact 
that different substances do taste differently? 
The answer must lie in some sort of “code,” 
which includes the frequency of stimulation 
in neighboring fibers and the relative amounts 
of parallel activity in units that happen to be 
more sensitive to one kind of stimulation than 
to another (Pfaffmann, 1959). While some- 
thing like the doctrine of specific nerve ener- 


gies is still appropriate, the doctrine must not 
misguide us into oversimple theories of the 
relationship of phenomenal experience to 
what goes on in our nervous systems. 


The skin senses 


It turns out that the familiar sense of 
touch is not one sense but at least four: 
touch, pain, warm, and cold, which are felt 
through four distinct kinds of sensitive spots 
on the skin surface. If the skin is explored 
with appropriate instruments (fine hairs, 
needle points, warmed or cooled pointed 
hammers), it is found that these sensitive 
spots are unevenly distributed. This punc- 
tiform distribution is also not alike for the 
four qualities; the separate sensitive spots 
are not equally numerous nor arè they 
found at the same locations. On most parts 


of the skin the relative frequencies are, in 
descending order: pain spots, touch spots, 
cold spots, and warm spots. 

The precise receptors for the various skin 
senses have been the subject of much study 
and dispute. The firm knowledge is so slight 
that we can ignore it here (Jenkins, 1951). 

A number of fascinating problems emerge 
in the study of the skin senses. We can il- 
lustrate them by taking a look at tempera- 
ture perception, local signs, and the two- 
point threshold. 


Temperature. The thermometer scale is 
continuous; it is not divided into a part 
called “cold? and another part called 
“warm.” Yet our skin senses are so divided. 
The experiences of “warm” and “cold” de- 
pend upon a level of adaptation, this level 
providing a kind of zero point. A very old 
experiment demonstrates this. You prepare 
three pails of water, one containing ice water, 
one containing hot water, and one containing 
water at room temperature. Then you place 
your right hand in the hot water and your 
left hand in the cold water, and leave them 
there for a few minutes. Now plunge both 
hands into the water at room temperature. 
To the left hand the water feels warm, to the 
right hand, cool. 


8 The Sensory Basis of Perceiving 


243 


amu 


244 | 


This experience is familiar. Another fact, 
however, is unlikely to be discovered with- 
out special experimentation. The experi- 
ence of “hot” is distinct from the experi- 
8-24 


The taste tetrahedron 


Salt 


Sour 


The four basic taste qualities can be plotted on a surface 
such as this, 
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ence of “warm”; it results from the stimu — 
lation at once of “warm” and “cold” spots - 
With a device consisting of intertwinec® 
coils so that two streams of water can be= 
passed through alternate coils, this fact car® 
be easily demonstrated. Pass cold wates“ 
through both coils; of course they feel col 
when you grasp them with one hand. Pass 
warm water through both and they feel 
warm. Now pass cold water thro: one 
set of coils and warm water through the 
other. When you grasp the coils they now 
feel hot! This is not the way the experience 
of “hot” is usually produced, but it is the 
way the receptors respond. Cold spots have 
two thresholds, They respond to stimuli of 


low temperature, do not respond to stimuli 
of intermediate temperature, but respond 
again to stimuli of high temperature. Hence 
with high temperatures there is an activa- 


Data from electrical stimulation of nerve fiber in rat 
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NaCl series 


A series of oscillograph tracings obtained from a single taste nerve fiber when different concentrations of 
salt solution are placed on the tongue. Note that water as well as .001M NaCl will elicit two impulses. A 
concentration of .003M NaCl will elicit three impulses and may be considered as threshold. (From Pfaffmann, 


1959) 


tion of both warm and cold spots, and the 
felt experience of “hot” depends upon this 
double effect. 


Local Signs. If someone touches your 
um while your eyes are closed, you can 
icll whether he touched your right or left 
im and approximately where he touched 
it. Thus the sensory effect is accompanied 
by some sort of sign of location, known as 
a local sign. 

The problem of what is inborn and what 
is acquired runs through all the topics con- 
cerned with capacity for discrimination and 
response. This is also true with local signs. 
lt has been argued that local signs arise 
through learning. When you prick yourself 
on your right hand, you make a reflex with- 
drawal and look for the sharp object that 
caused the pain. Through many experiences 
of this kind, you learn to know when (and 
where) something touches your right hand; 
by then the touch has acquired a local sign. 
the argument is used to explain, for ex- 
imple, why it is so hard to guide someone 
to scratch an itch located high on your 
back. As the argument runs, localization is 
poor on the back, because there are few 
opportunities to learn the necessary discrim- 
inations. 

The other side of the argument is sup- 
ported by skin transplants in animals, as il- 
lustrated in the following experiment done 
with frogs. Frogs are quite accurate in lo- 
calizing disturbing stimuli on their skin; 
when they wipe off an irritant from their 
skin, they aim very well with their feet. If 
skin flaps from a tadpole are transplanted 
across the midline (Figure 8-26) before 
any localization of touch has developed, the 
tadpole will develop unharmed into a frog. 
Now, however, if the frog is stimulated at 
A it will try to wipe off something at B 
(Sperry, 1951). 

This experiment shows that, at least for 
the frog, the local signs are laid down in 
the nervous system without any necessary 
learning. 
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Transplantation of skin in a frog made in study of locali- 
zation of stimuli. (After Sperry, 1951) 


Two-Point Threshold. If the skin is 
stimulated at once with two points very 
slightly separated, the impression will be 
that of a single stimulus. As the points are 
placed wider apart, there comes a time 
when the impression is distinctly that of two 
stimuli with intervening space. The transition 
point from one to two is called the two- 
point threshold. Were we unable to make 
such discriminations, our use of touch would 
be clumsy, and the blind could not learn 
to read with their fingers. It comes as some- 
thing of a surprise, however, to find how 
wide the separation of points must be to be 
discriminated on different parts of the body. 
An old rule of thumb is that the more mo- 
bile the bodily part, the smaller the two- 
point threshold. Thus the tip of the tongue 
and the finger tips do better than the back 
or forearm. (See Figures 8-27, 8-28.) As 
in the case of local sign, the possibility ex- 
ists that there is more practice in discrimi- 
nation at these places. The error of locali- 
zation (that is, the degree of accuracy of 
local signs) is closely correlated with the 
size of the two-point threshold. 


Kinesthesis 


Our ordinary vocabulary lacks a word 
for the sensory system that informs us of 
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or the fingertips. 


the position and movement of parts of the 
body. In technical language this is kines- 
thesis—the muscle, tendon, and joint sense. 
Position and movement are detected by 
sense organs in the joints, while sense or- 
gans in the muscles and tendons tell us 
whether a muscle is stretched or contracted 
and help to adjust muscular tension to the 
load upon it. 

Without kinesthesis we would have great 
difficulty in maintaining posture, in walking 
and climbing, and in controlling voluntary 
movements such as reaching, grasping, ma- 
nipulating. Whenever we act, we make 
somewhat tentative movements and then 
adjust them according to their environmen- 
tal effects. If something turns out to be 
heavier than expected, we brace ourselves 
and lift with greater effort. If we slip or 
stumble as we walk, we make prompt correc- 
tive movements. The kinesthetic sense gives 
us a “feedback” from the environment that 
keeps telling us how things are going. We 
take this for granted until a foot “goes to 
sleep” and we realize how strange it is to 
walk without information as to the foot’s 
contact with the floor. 


The joints are surprisingly sensitive to 
position and movement. If the arm is 
strapped to a tilting board so that the ex- 
perimenter can move it through a very 
small angle, the threshold for perception of 
movement turns out to be less than 0.5 de- 
gree of arc (Laidlaw and Hamilton, 1937). 
In an arm that stretches 2 feet from the 
shoulder to the finger tip, this represents a 
movement of about 1% of an inch at the 
finger tip. Some systems of handwriting once 
required control of the pen by the shoul- 
der joint, a demand which would not be pos- 
sible if it were not for the high degree of 
discrimination at the joint. 


Equilibratory senses 


Cooperating with kinesthesis are the 
equilibratory senses dealing with total body 
position in relation to gravity, and with 
motion of the body as a whole. The relation 
of bodily parts to each other and to external 
objects is the responsibility of kinesthesis; 
the orientation of the body in space is the 
responsibility of the equilibratory senses. 

The sense organs for equilibrium are lo- 
cated in the bony labyrinth of the inner ear, 


in the parts other than the cochlea. There 
are two systems: the semicircular canals 
and the vestibular sacs (Figure 8-29). 

The semicircular canals of each labyrinth 
lie in three planes, so that bodily rotation 
in any one of the planes will have maximum 
effect on one of the canals, and rotation at 
an angle to the planes will affect more than 
one. The canals are filled with a liquid 
called endolymph, which is displaced when 
the body rotates. The nerve elements con- 
nect with hair cells embedded in a gelatinous 
mass known as the cupula. When the endo- 
lymph brings pressure on the cupula, it 
bends the hair cells and produces the nervous 
impulses that lead to the responses to ro- 
tation, 

When rotation is slow and of moderate 
amount, the chief consequence is informa- 
tion that we are moving. When it is more 
extreme, the responses are also more ex- 
treme. Most of us as children played games 
in which we whirled our bodies until we lost 
balance, were dizzy, and watched the vis- 
ual world spin around us. The eye move- 
ments following rotation, which are respon- 
sible for the spinning world, are known as 
nystagmus. They show how complex, yet 
orderly, some of our reflex processes are. 
Adults find getting dizzy less amusing than 
children, because they tend to become nau- 
seated as well. Motion sickness is brought 
about, in part at least, through sensations 
from the semicircular canals (Wendt, 
1951). 

The vestibular sacs (the utricle and sac- 
cule) lie in the vestibule proper, between 
the base of the semicircular canals and the 
cochlea. They provide for our perceptions 
of bodily position when the body is at rest. 
The sensitive portion is again a gelatinous 
mass with hair cells and with granules 
known as otoliths (literally, “ear stones”) 
embedded in it. The normal pressure of the 
otoliths on the hair cells gives us the sense 
of upright position, and any distortion tells 
us that the head is tilted. 

How the otoliths can control reflexes of 
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Determining two-point thresholds 


David Linton, courtesy N.Y.U. 
The two compass points of the esthesiometer are adjusted 
until the subject perceives two separate stimuli. 


position is illustrated by an old experiment 
done with lobsters. The lobster’s equilibra- 
tory organ lies in a cavity open to the out- 
side. When the lobster outgrows its shell, 
it loses its equilibrium until it has collected 
a new batch of small stones in the cavity 
serving the equilibratory organ in its new 
shell. Iron filings substituted for the stones 
work as well until a strong magnet is placed 
above the lobster. Now the lobster turns 
over on its back, because the attraction of 
the magnet has substituted for gravity. 
While the lobster is on its back, the iron 
filings press against the equilibratory organ 
as the stones ordinarily would when the ani- 
mal is upright. 

The equilibratory senses also signal ac- 
celerated motion in a straight line, but 
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Nerve trunks 


The utricle and saccule (enlargements at the base of the semicircular canals) are shown in their relation to 
the cochlea, which contains the receptors for hearing. The diagram is schematic. (After Hardy, 1934) 


sometimes they produce illusions that dis- 
tort the true path of motion. These illusions 
occur in flying because of changes in speed 
and the banking and climbing of the plane, 
occasionally under conditions of poor visi- 
bility. For example, when a plane is in- 
creasing its speed gradually, a blindfolded 
subject may feel sure that the plane is climb- 
ing; if its speed is decreasing gradually, he 
may feel equally sure that it is diving (Clark 


SUMMARY 


and Graybiel, 1949). Under conditions of 
poor visibility a flyer does better to trust 
his instruments than his equilibratory senses! 
Other illusions beset him also. There are, 
for example, visual illusions of movement 
as a consequence of involuntary eye move- 
ments (nystagmus) while a plane is bank- 
ing. These can easily produce trouble in 
night maneuvers, when the movement of an- 
other plane in formation is misjudged. 


1. All sense experiences have their thresholds (both absolute and dif- 


ference thresholds). Thresholds fluctuate, as illustrated by sensory adapta- 
tion—the reduced sensitivity (raised threshold) after prolonged exposure 


to a stimulus. 


NC 


2. Some of the main features of the visual sense are: 

A. The eye receives light waves by way of the cornea, pupil, lens, 
and retina. The receptors proper are the rods and cones of the retina. The 
cones, concentrated in the fovea but scattered throughout the retina, 
mediate experiences of both black and white and hue (chromatic colors). 

The rods, in the periphery of the eye, mediate experiences only of black 
and white (the achromatic colors). In night vision the rods are more 
sensitive than the cones. 

B. The distinctive roles of the rods and the cones can be inferred 
from dark adaptation, in which the cones reach their maximum sensitivity 
in about 5 minutes, while the rods continue to become more sensitive for 
about half an hour. 

C. The chromatic colors can be arranged in the form of a color 
circle, following the order of wave lengths (i.e., the order seen in the 
rainbow or solar spectrum) but allowing space for the nonspectral pur- 
ples. When properly spaced, the colors opposite each other are comple- 
mentaries. When complementary colors are mixed as lights (additive mix- 
ture), they cancel each other and result in a neutral gray. Although four 
psychological primaries can be identified (red, yellow, green, blue), three 
color primaries are enough to produce the range of hues by additive mix- 
ture (red, green, and blue). The chief dimensions of color are hue, bright- 
ness, and saturation. 

D. Afterimage and contrast effects further emphasize the pairing of | 
colors, for very often (though not always) the withdrawal of stimulation 
produces the complementary hue, and the contrast effect is maximum be- 
tween complementaries. 

E. Color blindness also calls attention to color pairs as well as to 
the primacy of certain colors. The most common form, red-green blind- 
ness (a form of dichromatism), is much more frequently found among 
men than among women. Total color blindness (monochromatism) is rare, 
while yellow-blue blindness, the alternate form of dichromatism, is rarer 
still, | 

F. Color theories take these facts as their starting point and attempt 
to give them physiological explanation. The Young-Helmholtz theory be- 
gins with color mixture; the Hering theory starts with afterimages and 
contrast; the Ladd-Franklin theory proposes an evolutionary explanation, 
stressing evidence from color blindness. 


3. Some of the facts and principles arising from study of the auditory 
sense are: 

A. The auditory apparatus consists of the external ear, leading by 
way of the auditory canal to the eardrum, giving access to the middle ear. 
The bones of the middle ear transmit the sound waves to the oval window, 
leading to the inner ear. The cochlea houses the receptors of the inner 
ear, found in the organ of Corti. The basilar membrane has played a spe- 
cial role in auditory theories. The auditory nerve leads off from the organ 


of Corti. 
B. The chief dimensions of auditory experience are pitch, correlated 
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with the frequency of vibration of the sound waves that constitute the 
stimulus, and loudness, correlated with the amplitude of these waves. Sen- 
sitivity to frequency differences depends on loudness and on the frequency 
region in which the measurements are made. In the most sensitive 
region, a difference of about 5 cycles can be detected as a change in pitch 
from a tone of 2000 cycles. To reach threshold or to sound equally loud, 
greater amplitude is needed for low and for high tones than for intermedi- 
ate tones, the ear being most sensitive to tones of about 2000 cycles per 
second. 

C. Many tones are not pure. The distinguishing quality of musical 
instruments, while sounding a tone of given pitch and loudness, is called 
timbre, and depends upon the overtones and other impurities differing 
from one instrument to another. The most impure sounds are called noises. 

D. Theories attempting to give a physiological explanation of pitch 
fall into two groups: the place theories, which emphasize the place on the 
basilar membrane where a particular frequency produces its effect; and 
frequency theories, which assume that the effect on the basilar membrane 
corresponds in some direct fashion to the frequency of the stimulus. While 
the clearest present evidence favors some form of place theory, because 
of the agreement between various methods of “mapping” the basilar mem 
brane, some compromise between the two types of theory may be neces- 
sary in order to explain all the facts of hearing. 


4. The other senses, important as they are, do not enter as much into 
man’s symbolic behavior and so are thought of as “lower senses.” They 
include smell, taste, the four skin senses (touch, pain, warm, cold), kines- 
thesis (muscle, tendon, and joint sense), and the equilibratory senses. 


| ii For a general introduction to the various senses, see Geldard, The human 
| FURTHER senses (1953). A useful reference work is Stevens, Handbook of experimental l 
Il READING psychology ( 1951) with twelve chapters on the sensory mechanisms and sen- l 
| Sory processes written by experts. An interesting set of Papers on a variety of 
topics related to the role of the senses can be found in Rosenblith, Sensory com- 
munication (1961). 
il There are many sources on visual perception, including Bartley, Vision: a 
| study of its basis (1941), Evans, An introduction to color (1948), and Judd, 
| | Color in business, science, and industry (1952). An authoritative volume on 
i) color and color standards is that by the Optical Society of America, The science 
of color (1953). Teevan and Birney, Color vision (1961 ) provides a convenient 


source of readings. 

k On audition there are Békésy, Experiments in hearing (1960), by the lead- 
ing contemporary investigator of the physiological basis of hearing, awarded 
a Nobel prize in 1961 for his contributions; Davis, Hearing and deafness (1947), 
a more general book for the nonspecialist; Hirsh, The measurement of hearing 
(1952). The history of the several theories of hearing, and a defense of the 
author’s own volley theory, can be found in Wever, Theory of hearing (1949). 
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The Nature 
of Learning 


Illustrations of learning occur throughout 
the preceding chapters, and we have thus 
far taken the details of the learning process 
for granted. We have noted how children 
learn food preferences, increase their vocab- 
ularies, acquire social motives, and learn to 
perceive the environment. 

We may define learning as the process by 
which an activity originates or is changed 
through responding to a situation, provided 
the changes cannot be attributed to growth or 
to the temporary state of the organism (as 
in fatigue or under drugs). Learning could 
be defined more simply as profiting by ex- 
perience, were it not that some learning 
does not “profit” the learner: useless or in- 
appropriate habits are learned as well as 
useful ones, Not all changes in behavior 
| can be explained as learning, and hence 
our definition has to be qualified to exclude 
them. 

The task before an applied psychology 
of learning is clear, If psychologists can 
offer suggestions for improving the effi- 
ciency of learning, they may help us avoid 
wasteful methods in our own learning and 
in directing the learning of others. These 
applications of psychological principles go 
on in the home, in the school, on the play- 
ground, in the factory, at the military train- 
ing station. In time of war we are con- 
fronted with large-scale problems of learn- 
ing: how to teach women to replace men 
in the factories; how to teach men to fly 
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airplanes, navigate ships, send and receive 
code messages, and do the countless tasks 
that war demands. The urgencies of war 
call these problems strongly to our atten- 
tion, but they exist in peacetime as well. 
Efficient methods of teaching and learning 
can lead to enormous savings in time and 
effort and can reduce waste. 

The task before general and systematic 
psychology in the study of learning is re- 
lated to that of applied psychology, be- 
cause the more we know about the funda- 
mentals of learning, the more soundly we 
can make recommendations for practice. 
But the scientific understanding of learn- 
ing has a wider scope. Not only does it help 
us to understand the most evident kinds of 
learning, such as memorizing a poem or 
learning to type; it also bears upon the most 
fundamental problems of individual devel- 
opment, motivation, social behavior, and 
personality. 

Learning can be seen from the point of 
view of development, in that our knowledge 
and skills accumulate throughout our lives; 
what we are able to do today depends not 
only upon our natural capacities and mat- 
urational level but also upon what we have 
learned in the past. Learning is also inter- 
active, in that it comes about through ac- 
tive interchange with the environment 
(either in movement and manipulation or 
in observation and discrimination), and the 
manner in which we are able to use our past 
learnings depends upon circumstances ac- 
tive in the present. We shall find the devel- 
opmental-interactive distinction useful if 
we think of the accumulation of habits and 
knowledge as a developmental problem 
and their utilization in recall, in new set- 
tings, and in problem-solving, as an inter- 
active problem. 

Because learning is basic, a number of 
controversies within theoretical psychology 
revolve about it. Most psychologists who 
prefer to emphasize stimulus-response re- 
lationships interpret learning as habit for- 
mation, by which they mean associative 


learning—that is, acquiring a connection 
between a stimulus and a response that did 
not exist before. Thus the naming of ob- 
jects in English depends upon a set of verbal 
habits according to which, for example, cer- 
tain objects made of wood and graphite 
serve as stimuli for the associated response 
of “pencil.” Riding a bicycle illustrates a 
set of sensorimotor habits appropriate to 
that complex stimulus. It is possible to go 
beyond these obvious habits and interpret 
all learned behavior as of essentially the 
same kind, including habitual attitudes, ha- 
bitual ways of thinking, habitual emotional 
expression. According to this interpretation 
all our learning is associative learning: we 
learn only habits. 

We shall distinguish three sources of data 
about habits and the principles governing 
them: classical conditioning, operant condi- 
tioning, and multiple-response learning, 
waiting to define these until they are under 
discussion. They all fit within the concept 
of associative learning. 

Other psychologists are not convinced 
that it is most profitable to treat all learn- 
ing as habit formation. They are impressed 
by the role of understanding in learning or, 
in more technical vocabulary, the role of 
cognitive processes. Examples of cognitive 
processes are our ability to follow maps 
over routes we have never taken before and 
to reason our way to conclusions previously 
unfamiliar to us. At the end we have surely 
learned something new. Have we merely ex- 
ercised old habits? To be sure, we have used 
old habits, and herein arises disagreement 
among psychologists. Some psychologists 
are satisfied that the results of cognitive 
learning, or learning with understanding, 
can be predicted from knowledge of earlier 
habits and the principles of habit forma- 
tion, while others believe that some new 
principles have to be added to account for 
what the learner does when he makes so- 
phisticated use of his earlier habits in novel 
situations. We shall return to this problem 
after considering the case for learning as 


habit formation; it is worth noting here, 
however, that the issue between associative 
learning and learning with understanding 
has been the source of lively controversy 
within contemporary psychology. 


Classical Conditioning 


Pavlov’s experiments 


The study of associative learning can be 
carried on in the conditioned response ex- 
periment. This experiment was originated 
by the Russian physiologist and Nobel Prize 
winner Ivan Pavlov (1849-1936). While 
studying the relatively automatic reflexes 
associated with digestion, Pavlov noticed 
that the flow of saliva in the mouth and of 
gastric juice in the stomach of the dog was 
influenced not only by food placed in the 
dog’s mouth but also by the sight of food. 
He interpreted the flow of saliva and gastric 
juice to food in the mouth as an unlearned 
response or, as he called it, an uncondi- 
tioned response. But surely, he thought, the 
influence of the sight of food has to be 
learned. Hence this is a learned or condi- 
tioned response. Pavlov experimented to 
find out how conditioned responses are 
formed. He taught the dog to salivate to 
various signals, such as rotating disks or 
the sound of a metronome, thereby prov- 
ing to his satisfaction that a new stimulus- 
response association could be formed in the 
laboratory. 

When Pavlov’s method is used, a dog is 
prepared for experimentation by perform- 
ing a minor operation on its cheek, so that 
some of the salivary gland is exposed to the 
surface. A capsule is attached into which 
saliva flows, so that accurate registration 
of salivary flow is possible. The dog is 
brought to the soundproof laboratory on 
several occasions and is placed in a harness 
on the table where the experiment is to be 
conducted. This preliminary training is 
needed so that the animal will stand quietly 
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Classical conditioning apparatus 


Arrangements used by Pavlov 
in classical salivary condition 
ing. Mechanical 
(not shown) permit the light as 
a conditioned stimulus to op 


arrangements 


pear in the window, and tho 


meat powder (as the uncondi 
tioned stimulus) to appear in 


the food bowl. (After Yerkes 


in the harness as the experiment proceeds. 
The laboratory is so arranged that meat 
powder can be delivered to a pan in front 
of the dog by remote control. Salivation is 
recorded automatically. The experimenter 
can view the animal through a glass panel, 
but the dog is alone in the experimental 
room. (See Figure 9-1.) 

A light (the conditioned stimulus) is 
turned on. The dog may make some ex- 
ploratory movements, but does not salivate, 
After a few seconds, the meat powder (un- 
conditioned stimulus) is delivered. The dog 
is hungry and eats. The recording device 
registers copious salivation. A few more 
trials are given in which the light is always 
followed by the meat, the meat by saliva- 
tion. (This following of the conditioned 
stimulus by the unconditioned stimulus and 
Tesponse is called reinforcement.) After 
several reinforcements, the dog salivates 
when the light is turned on, even though 
food does not follow. When this hap- 
pens, a conditioned response has been es- 
tablished. The usual order of events (con- 
ditioned stimulus—unconditioned stimulus 
—tesponse) can best be remembered if the 
conditioned stimulus is thought of as a 
signal that the unconditioned stimulus is 
about to appear; in the foregoing example 
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the light is a signal that food (the uncondi- 
tioned stimulus) is coming. 

The conditioned response may be con- 
sidered a simple habit because (1) an as- 
sociation is demonstrated to exist between 
a stimulus and a response, and (2) this 
association is a learned one. 

With this introduction we are ready for 
a definition of the process of classical con- 
tioning as it is represented by the model of 
Pavlov’s experiment. (We shall presently 
meet another variety of conditioning, called 
operant conditioning; hence the adjective 
“classical” is applied to Pavlov’s model.) 

Classical conditioning may be defined as 
the formation (or strengthening) of an as- 


- sociation between a conditioned stimulus 


and a response through the repeated pres- 
entation of the conditioned stimulus in a 
controlled relationship with an uncondi- 
tioned stimulus that originally elicits that 
response. The original response to the un- 
conditioned stimulus is called an uncondi- 
tioned response; the learned response to the 
conditioned stimulus is called a conditioned 
response. 

The arrangement described in this defini- 
tion is diagramed in Figure 9-2. Because 
the conditioned response resembles the un- 
conditioned response, classical condition- 
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The association between the unconditioned stimulus and the unconditioned response exists at the start of 
the experiment and does not have to be learned. The association between the conditioned stimulus and 
the conditioned response is a learned one. It arises through the pairing of the conditioned and uncondi- 
tioned stimuli followed by the unconditioned response (i.e, reinforcement). The conditioned response re- 
sembles the unconditioned one (though they need not be identical). 


ing is sometimes referred to as learning 
through stimulus substitution, the condi- 
tioned stimulus eventually “substituting” 
for the unconditioned one in eliciting the 
response. 


Reinforcement, extinction, 
and spontaneous recovery 


Psychologists have followed Pavlov’s 
lead in experimenting with conditioned re- 
sponses, using many different organisms 
(including human subjects) and many re- 
sponses other than salivation. The investi- 
gation of classical conditioning has proved 
important, because the relations between 
stimuli and responses are under experimen- 
tal control and the results show a certain 
regularity and lawfulness. We will now con- 
sider some of these regularities within clas- 
sical conditioning. 

When the conditioned stimulus is regu- 
larly followed by the unconditioned stimu- 
lus and unconditioned response, condi- 
tioned responses to the conditioned stim- 
ulus appear at greater strength and with 


greater regularity as this paired stimulation 
is repeated. The pairing of the conditioned 
and unconditioned stimuli is called rein- 
forcement, because any tendency for the 
conditioned response to appear is facilitated 
by the presence of the unconditioned stim- 
ulus and the response to it. The appearance 
of the conditioned response can be detected 
on test trials in which the unconditioned 
stimulus is omitted, or within reinforced 
trials if there is a sufficient time interval 
between the conditioned and unconditioned 
stimuli so that the conditioned response 
begins before the unconditioned one. To 
refer again to Pavlov’s experiment, after 
conditioning has begun there may be a lit- 
tle conditioned mouth-watering to the light 
as a conditioned stimulus just before the 
copius unconditioned salivation to the food 
when it comes. 

The conditioning experiment is a quanti- 
tative one, and measures of response are 
needed. The following measures can be used 
to demonstrate that one method of condi- 
tioning is more successful than another or 
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9-3 
Extinction 
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Nonreinforced trials 


The conditioned salivary response gradually decreases 
when food reinforcement no longer accompanies the con- 
ditioned stimulus. (After Pavlov, 1927) 


that one subject conditions more readily 
than another. They may also be used to 
plot the course of conditioning: 


1. Amplitude of conditioned response. 
(Drops of saliva, extent of muscular 
movement, etc.) 

2. Latency of conditioned response. 
(Promptness with which the conditioned 
response follows the appearance of the 
conditioned stimulus.) 

3. Trials to a criterion of conditioning. 
(How many reinforcements are needed 
before the first measurable conditioned 
response appears or before some other 
criterion is met, e.g., before the first five 
conditioned responses have been given.) 

4. Probability of conditioned responses. 
(Percentage of trials in which a de- 
tectable conditioned response appears. 
Even after considerable conditioning has 
been demonstrated, conditioned re- 
sponses are not necessarily elicited on 


every presentation of the conditioned 
stimulus.) 


: We shall find that these measures, pos- 
sible within classical conditioning, are not 


equally applicable to operant conditioning, 
and therefore they help to provide a dis- 
tinction between the two classes of condi- 
tioning. 

Once formed, the conditioned response 
undergoes systematic changes in strength, 
depending upon the experimental arrange- 
ments. If the unconditioned stimulus is re- 
peatedly omitted, so that there is no rein- 
forcement, the amount of conditioned re- 
sponse gradually diminishes, as shown in 
Figure 9-3. Repetition of the conditioned 
stimulus without reinforcement is called ex- 
tinction. Further studies show that the de- 
crease in response during extinction is not 
a mere passive disappearance of response, 
but is instead an active inhibition, that is, a 
tendency against responding that may 
spread to other responses not included in 
the original conditioning. Thus extinction 
of a conditioned response to a bell may 
also weaken the conditioned response to a 
flickering light. 

Extinction does not actually destroy the 
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Conditioned stimuli: tones, expressed in j-n.d’s (“just no- 
ticeable differences) of pitch from the one originally 
serving as the conditioned stimulus. Unconditioned stimu- 
lus: shock. Response: galvanic skin response (GSR). (After 
Hovland, 1937) 
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The course of conditioned discrimination in man 
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Conditioned stimuli: lights. Unconditioned stimulus: air-puff to the cornea. Response: blinking. (Hilgard, 


Campbell, and Sears, 1938) 


conditioned response, for following a period 
of rest by the subject the conditioned re- 
sponse returns, even though no reinforce- 
ments have intervened. This return without 
reinforcement is called spontaneous recov- 
ery, and it lends support to the interpreta- 
tion of the consequences of extinction as 
some sort of active inhibition or suppression 
of the conditioned response, not to be con- 
fused with a forgetting or permanent dis- 
appearance of the response. 


Generalization 


When a conditioned response to a stimu- 
lus $, has been acquired, other similar 
stimuli S or Ss will also evoke the response. 
If the dog learns to salivate to the sound of 
a tuning fork producing a tone of middle 
C (Sı), he will also salivate to higher or 
lower tones (S or S3) without further con- 
ditioning. The more nearly alike the new 
stimuli are to the original, the more com- 
pletely they will substitute for it. This prin- 
ciple, called generalization, lies behind our 
ability to react to novel situations in ac- 


cordance with their similarities to familiar 
ones. 

Careful study shows that the amount of 
generalization falls off in a systematic man- 
ner as the second stimulus (S2) becomes 
more and more dissimilar to the original con- 
ditioned stimulus (Sı). The plotted rela- 
tionship is that of a gradient of generaliza- 
tion (Figure 9-4). 

Inhibition also generalizes. That is, if a 
stimulus has become inhibitory as a result 
of extinction, other similar stimuli will also 
be inhibitory, the amount of inhibition 
showing a gradient with remoteness from 
the primary stimulus. 


Discrimination 


A process complementary to that of gen- 
eralization is discrimination. Generalization 
is reaction to similarities, and discrimina- 
tion is reaction to differences. Conditioned 
discrimination is brought about through se- 
lective reinforcement and extinction, as il- 
lustrated in Figure 9-5. In the experiment 
illustrated, lights on adjacent windows 
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served as conditioned stimuli CS, and CS», 
leading to conditioned blinking to that light 
which was followed by an air puff to the 
eye as an unconditioned stimulus. Although 
on the first day only CS; was presented 
and reinforced, a conditioned response de- 
veloped, by generalization, to CS: as well. 
When, on the second day, trials with CS, 
and with CS» were intermingled, and only 
CS, was reinforced, conditioned blinking 
continued to CS, but was gradually extin- 
guished to CS». Thus conditioned discrimi- 
nation between CS, and CS» was demon- 
strated, 


Classical conditioning and other instances 
of habit formation 


The precise relationships studied in the 
Pavlov kind of experiment require careful 
restrictions of ways in which the subject 
can react and careful recording of both 
stimuli and responses. Since such restric- 
tions cannot be used outside the labora- 
tory, there appears to be a certain artifi- 
ciality about conditioning. However, it is 
not necessary to reproduce the condition- 
ing experiment in order to make use of 
principles derived from conditioning. We 
have already illustrated, for example, how 
conditioning principles help us to under- 
stand one form of acquired emotional be- 
havior—conditioned fear (p. 170). It is not 
difficult to make inferences from generali- 
zation and discrimination to ordinary be- 
havior. When a young child has learned to 
say “bow-wow” to a dog, it is understand- 
able that a similar stimulus, such as a sheep, 
will elicit the response “bow-wow.” When 
the child first learns the name “Daddy,” he 
uses it for all men. By differential reinforce- 
ment and extinction the response is finally 
narrowed to the single appropriate stimulus 
or class of stimuli, 

We shall postpone further discussion of 
the extension of conditioning principles un- 
til we have considered Operant condition- 
ing. 


Operant Conditioning 


We now turn to operant conditioning as 
a second approach to the study of habit for- 
mation. When you teach a dog a trick, such 
as playing dead or rolling over, it is very 
difficult to specify the unconditioned stim- 
uli that could produce such behavior be- 
fore conditioning. Actually you “got him 
to do it” as best you could and afterwards 
rewarded him either with food or approval. 
The food or approval did not produce the 
behavior in the first place. 

In Pavlov’s experiment the conditioned 
salivation resembles the response elicited 
by the unconditioned (reinforcing) stimu- 
lus, but in operant training the “trick” that 
is reinforced bears no resemblance to the 
behavior in the presence of the reinforcing 
stimulus. Still, the learning that takes place 
corresponds in some respects to classical 
conditioning: it can be shown to exhibit 
such principles as extinction and spontane- 
ous recovery, generalization and discrimi 
nation. 


Skinner's experiments 


To provide a better model for this kind 
of conditioning, B. F. Skinner introduced 
the concepts of operant behavior and oper- 
ant conditioning. Operant conditioning sup- 
plements classical conditioning, and many 
of the same principles apply to both kinds 
of conditioning. The arrangements for the 
experiments differ, however, and some of the 
measures of strength of conditioning differ 
also. 

Skinner proposed a distinction between 
two kinds of behavior that he called re- 
spondent and operant behavior. Respond- 
ent behavior is directly under the control 
of the stimulus, as in the unconditioned re- 
flexes of classical conditioning: the flow of 
saliva to food in the mouth, the constriction 
of the pupil to a flash of light on the eye, 
the knee jerk to a tap on the patellar ten- 
don. The relation of operant behavior to 
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The diagram shows the interior arrangement of the box used in operant conditioning of the rat. The space 


behind the panel at the left contains additional apparatus. This box has been named a “Skinner-box” after 


its developer, (From Skinner, 1938) Photo shows an actual box in operation. 


stimulation is somewhat different. The be- 
havior often appears to be emitted, that is, 
it appears to be spontaneous rather than a 
response to stimulation. The gross move- 
ment of the limbs of a newborn baby can 
be classified as emitted behavior in this 
sense; most so-called voluntary behavior is 
emitted rather than respondent. When op- 
crant behavior becomes related to a stimu- 
lus (as when I answer the ringing tele- 
phone), the ringing telephone is a discrim- 
inated stimulus, telling me that the tele- 
phone is answerable, but it does not force 
me to answer. Even though the ringing tele- 
phone is compelling, the response to it is 
Operant and not respondent behavior. 
The word operant derives from the fact 
that operant behavior “operates” on the en- 
vironment to produce some effect. Thus 
going to where the telephone is and raising 
the telephone from the hook are operant 
acts that lead to the telephone conversation. 
To produce operant conditioning, a hun- 
gry rat is placed in the box diagramed in 
1 For the same reason such behavior is sometimes 
called instrumental behavior, because it pro- 
duces effects, just as a tool or other instrument 


does. Hence operant conditioning is also known 
as instrumental conditioning (Kimble, 1961). 


Figure 9-6. The inside of the box is plain, 
except for the protruding bar with the food 
dish beneath it. A small light bulb above 
the bar can be lighted at the experimenter’s 
discretion. 

Left alone in the box, the rat moves 
about restlessly and occasionally presses its 
paws upon the bar. The rate at which it 
pushes on the bar defines its precondition- 
ing operant level of bar-pressing. 

Now the experimenter attaches the food 
magazine, so that every time the rat presses 
the bar a pellet of food falls into the dish. 
The rat eats, and soon presses the bar 
again. The food reinforces bar-pressing, and 
a record of the rate of bar-pressing plotted 
against time furnishes a record of the course 
of operant conditioning. 

If the food magazine is disconnected, so 
that pressing the bar no longer delivers 
food, the rate of bar-pressing will fall off. 
That is, the operant response undergoes 
extinction with nonreinforcement, just as a 
classical conditioned response does. 

The experimenter can set up a discrimi- 
nation by presenting food only if the bar is 
pressed while the light is on. Thus the re- 
sponse is reinforced if the light is on, not 
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reinforced if the response is made in the 
dark. This selective reinforcement leads to 
the rat’s pressing the bar only in the pres- 
ence of the light. 

With this illustration before us, we are 
ready to consider the meaning of condi- 
tioned operant behavior. As indicated 
above, it is called operant because it “op- 
erates” on the environment: the rat’s bar- 
pressing produces or gains access to the 
food. In classical conditioning the animal 
is passive; it merely waits until the condi- 
tioned stimulus is presented and is followed 
by the unconditioned stimulus. In operant 
conditioning the animal has to be active; 
its behavior cannot be reinforced unless it 
does something. 

Now for a definition. Operant condition- 
ing refers to the strengthening of a stimulus- 
response association by following the re- 
sponse with a reinforcing stimulus. Usually 
the reinforcing stimulus is the kind that can 
satisfy a drive, but it need not be. It is re- 
inforcing if it strengthens the response that 
precedes it. Operant conditioning is dia- 
gramed in Figure 9-7, 

A large part of human behavior may be 
classified as Operant—turning a key in a 
lock, driving a car, writing a letter, carry- 
ing on a conversation. How many of these 
activities can be produced by way of an un- 
conditioned stimulus of the Pavlovian va- 
riety? Yet once the behavior occurs, it can 
be reinforced according to the principles 
of the conditioned operant. 


Measures of operant strength 


Because the bar is always present in the 
Skinner box, the rat can respond to it as 
frequently or infrequently as he chooses, 
Hence rate of response becomes a useful 
measure of operant strength. The more fre- 
quently the operant occurs over a given in- 
terval of time, the stronger it is. This meas 
ure cannot be used for classical condition 
ing, because the rate there depends upon 
how often the experimenter presents the 
conditioned stimulus. Another measure of 
operant strength is total responses until ex 
tinction. As Figure 9-8 illustrates, a single 
reinforcement can produce considerable 
strength, according to this measure. 


Intermittent reinforcement 


Operant conditioning shows a high de- 
gree of orderliness or lawfulness. One illus- 
tration of this orderliness is the behavior 
controlled by intermittent reinforcement, 
that is, behavior taking place when the re- 
sponse is reinforced only a fraction of the 
times it occurs. 

A pigeon learns to peck at a spot and re- 
ceives access to a small quantity of grain 
as its reinforcement. Once this conditioned 
operant is established, the pigeon will con- 
tinue to peck at a high and relatively uni- 
form rate, even if it receives only a few re- 
inforcements. The pigeon whose remark- 
ably regular pecking is illustrated in Figure 
9-9 was reinforced on the average of once 


every 5 minutes, that is, 12 times an hour, 
and yet it pecked at a rate of some 6000 
responses per hour. 

The practical significance of intermittent 
reinforcement is very great. A child’s 
mother is not always present to reward him 
for looking both ways before crossing the 
street. But the influences of reinforcements 
are such that they persist against many non- 
reinforcements. A long drive will keep a 
golfer at his game despite many balls lost 
in the rough. (See Figure 9-10.) 


Secondary reinforcement 


Pavlov noted that, once a dog had learned 
to respond to a conditioned stimulus in a 
dependable way, the conditioned stimulus 


could be used to reinforce a conditioned 
response to a new stimulus. Suppose the 
animal learns to salivate to bubbling water 
as a conditioned stimulus. This is a first-or- 


der conditioned response. If a flashing light 
is then presented along with the bubbling 
water, the flashing light when presented 
alone will come to give the conditioned re- 
sponse. Pavlov called this process second- 
order conditioning, The conditioned stim- 
ulus of first-order conditioning (bubbling 
water) has become a secondary reinforcer. 
While second-order conditioning can thus 
be established within classical conditioning, 
it is much more easily demonstrated within 
operant conditioning, and for that reason 
its consideration has been postponed until 
now. The general principle, holding within 
both classical and operant conditioning, can 
be stated as follows: any stimulus can be 
made reinforcing through association with a 
reinforcing stimulus. Higher-order responses 
(third-order, fourth-order) are possible, but 
tend to be established with greater difficulty 
the more remote they are from primary rein- 
forcement. 

When a rat in a Skinner box presses a 
lever, a light comes on, followed shortly by 
a pellet of food in the tray. After several 
groups of animals are conditioned in this 
way, some receiving more reinforcements 
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Extinction of a conditioned operant 


aa- Following 250 
reinforcements 


X 


Following a single 
reinforcement 


l 


Time: 1 hour 


Curves of extinction of operant responses in the rat are 
plotted following a single reinforcement and following 
250 reinforcements. The response is that of bar-pressing to 
obtain food. The plot shows the cumulative number of 
responses; every response raises the height of the curve, 
and the curve levels off when responses cease. (After 
Skinner, 1938) 


than others, the response is extinguished 
in the dark. That is, when the rat presses 
the lever, neither the light nor the food ap- 
pears, and presently the animal almost 
ceases to press the lever. 

Now the light is connected again, but 
without the food. When it is discovered 
that pressing the lever turns on the light, the 
rate of pressing increases, overcoming the 
extinction, even though no food follows. 
Hence the light has acquired secondary rein- 
forcing qualities. The number of responses 
in a 45-minute period corresponded to the 
prior number of light-and-food trials, show- 
ing that the strength of secondary reinforce- 
ment depended upon the frequency with 
which the light had been associated with 
the primary reinforcer, food (Bersh, 1951). 

Another arrangement of the secondary 
reinforcement experiment brings second-or- 
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der conditioning a little closer to familiar 
habitual behavior. In this arrangement, 
known as token learning, the secondary re- 
inforcer is a token to be substituted later 
for a primary reinforcer, just as money is 
exchanged for food. A well-known experi- 
ment on chimpanzee learning illustrates the 
acquisition of reinforcing power by a token 
(Figure 9-11). 

Chimpanzees were taught to work for 
poker chips as rewards instead of food. The 
chimpanzees could use the poker chip to 
obtain food from a vending machine called 
a “Chimp-o-mat.” Thus poker chips became 
secondary reinforcers. After learning, the 
animal would work as hard for a poker chip 
as for the food itself, saving up a few poker 
chips occasionally before converting them 
to food. 

After the chimpanzees had learned to use 
the Chimp-o-mat, they were introduced to 
another device, which consisted of a lever 
attached by strong springs so that the chim- 
Panzees could move it forward only by 
great exertion. The effort was rewarded by 
a grape attached to the end of the lever. 
After the chimpanzees had learned to ob- 
tain grapes in this manner, a poker chip 
was substituted for the grape. Three of four 
chimpanzees would strain as hard at the 


262 | 


(of single ploson which are reinforced irregularly, but ot on 
are’ Anida -hy aeania deities: Each of “ihe 
en resets after each 1000. (After Skinner, 1950) 
Fs 


instrument for the poker chip as for the 
grape, using the chip later on to get grapes 
from the vending machine (Wolfe, 1936; 
Cowles, 1937). 

The value of secondary reinforcement 
derives originally from association with the 
primary reinforcer. In token learning the 
secondary reinforcer is a subgoal, a sort of 
milestone along the road to drive satisfac- 
tion, for it assures such satisfaction even 
if it does not itself provide it. 

A feature of secondary reinforcement 
that is very important for human social be- 
havior is its wide degree of generalization. 
The principle can be stated: Once estab- 
lished, a secondary reinforcer can strengthen 
other responses than the response used 
during its original establishment, and can 
do so with motives other than the motive 
prevailing during the original training (Kel- 
ler and Schoenfeld, 1950). We know from 
ordinary observation that such reinforcers 
as social approval can be effective over a 
wide range of behavior, but there is also 
experimental evidence in support of the 
principle that secondary reinforcers have 
? Note that this generalized power to reinforce is 

analogous to but not the same as the generaliza- 


tion of conditioned responses from one stimulus 
to another (p. 257). 


I 
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Intermittent reinforcement 


The occasional small reward—and less frequent jackpot—keep hopeful gamblers playing the slot ma- 


chines at Reno. 


wide generality, In an experiment demon- 
strating this principle, Estes (1949), using 
water-deprived rats, associated an auditory 
stimulus with bar-pressing reinforced by 
water. When the rats were deprived of food 
rather than water, the same auditory stim- 
ulus evoked bar-pressing. If enough drive of 
any kind is present to instigate activity, a 
secondary reinforcer is effective, even 
though it derived its strength while another 
drive prevailed. 

Secondary reinforcement greatly increases 
the range of possible conditioning. If every- 
thing we learned had to be reinforced in 
unlearned stimulus-response sequences, the 
occasions for learning would be very much 
restricted. As it is, however, any habit once 
learned can have other habits built upon 
it. A verbal promise of food can reinforce 
behavior that would otherwise require the 
food itself; mere praise (without the promise 
of a primary reinforcer) itself becomes rein- 


forcing. Long chains of responses can be 
sustained by a single reinforcement at the 
end, because the signposts along the way, as 
secondary reinforcers, sustain the learned 
movements in the approach to the goal. 


The method of approximations 


As we noted earlier, classical condition- 
ing is sometimes called the method of stim- 
ulus substitution, because the conditioned 
stimulus substitutes for the unconditioned 
stimulus in evoking the response appropriate 
to the unconditioned stimulus. The sub- 
stitution principle fails, however, to account 
for novelty in behavior—for the learning 
of totally new movement patterns. Operant 
conditioning, however, can be studied in 
such situations. 

How is novel behavior produced by 
operant conditioning? The experimenter 
takes advantage of random variations in 
the operant response, reinforcing only those 
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The Chimp-o-mat 
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The poker chips which can be used to obtain food are 
secondary reinforcers. 


responses that move in the desired direc- 
tion. For example, he can make a pigeon 
hold her head ever so high as she walks 
around, by reinforcing with grain, at first 
only when her head is at average height, 
then when slightly above average, and finally 
only when her neck is stretched high. He 
can teach quite elaborate routines of be- 
havior by using this method of approxi- 
mations, reinforcing only responses that 
meet his specifications and extinguishing 
all others. (See Figure 9-12.) This is some- 
times called “shaping” the Operant behavior 
through appropriate reinforcement. 

This method has been Successfully used 
to teach many amusing stunts to barnyard 
fowls, pigs, and calves for use in county 


Yerkes Laboratories of Primate Biology 


fairs in the Midwest. One popular number 
was a pig show called “Priscilla, the Fas 
tidious Pig.” Priscilla turned on the radio, 
ate breakfast at a table, picked up dirty 
clothes and put them in a hamper, ran a 
vacuum cleaner over the floor, picked out 
her favorite food (from among foods com- 
peting with that of her sponsor!), and took 
part in a quiz program, answering questions 
from the audience by flashing lights indi- 
cating “Yes” or “No.” She was not an un- 
usually bright pig; because pigs grow so 
fast, a new “Priscilla” was trained every 3 
to 5 months (Breland and Breland, 1951), 
The ingenuity was not the pig’s but the 
experimenters’, who used operant condi- 
tioning and shaped the behavior to produce 
the desired behavior, 


Operant conditioning of human behavior 


Analogies between operant conditioning 
of animals and human learning are easy to 
find. For example, a child’s spontaneous 
babbling is differentially reinforced so that 
he begins to “talk,” that is, to yield operant 
utterances recognizable to the parents. 
Though plausible, such an analogy should 
be supported by experimental evidence that 
the laws of learning we find in our animal 
experiments also apply to human behavior. 

In the following experiment the subject 
did not know that he was being experi- 
mented upon, and the experimenter there by 
avoided the artificiality of many condition- 
ing experiments. The experimenter carried 
on an informal conversation with the sub- 
ject, but behaved according to a plan, kept 
his eye on the clock, and tallied responses 
inconspicuously in the “doodles” that he 
drew while the two were talking together. 

The experimenter determined in advance 
to reinforce, by means of agreeing with the 
subject, all statements of opinion, such as 
sentences beginning “I think,” “I believe,” 
“It seems to me,” and the like. Reinforce- 
ment through agreement was expressed by 
saying, “You're right,” “I agree,” “That’s 


SEA 


so.” Extinction was carried out in another 
portion of the experiment by mere nonre- 
inforcement, silence, following a statement 
of opinion. Other conditions of the experi- 
ment included extinction by disagreement. 
Following verbal reinforcement, statements 
of opinion increased in frequency; follow- 
ing extinction, they decreased (Verplanck, 
1955). 

A review of 46 such experiments by 
Krasner (1958) showed 34 (74 per cent) 
of them to be successful, indicating that the 
laws of operant conditioning are applicable 
tọ human behavior and that it is possible 
to demonstrate them without the restrictions 
imposed by more formal laboratory condi- 
tions. 


CRITICAL DISCUSSION 


Operant conditioning illustrates a kind of be- 
havior under control of its consequences, that 
is, under control of reward and punishment. A 
distinguished psychologist, Edward L. Thorn- 
dike (1874-1949), studied similar behavior, 
but instead of talking about operant condi- 
tioning he talked about selective learning un- 
der the law of effect (Thorndike, 1911). In 
its later forms, the law of effect stated that a 
stimulus-response sequence (an S-R connec- 
tion) could be strengthened by a reward that 
followed it. This is virtually a statement of 
operant conditioning. We have adopted the 
language of reinforcement rather than that of 
the law of effect as better representing con- 
temporary usage. 

The distinction between classical condition- 
ing and operant conditioning, with their re- 
lated interpretations, has led to a number of 
conjectures about the fundamentals of learn- 
ing. Some writers, such as Guthrie and Estes, 
believe that all learning is essentially substitu- 
tive in character, thus following more nearly 
the principles derived from classical condition- 
ing; others, such as Hull and N. E. Miller, ac- 
cept the principles from operant conditioning 
and the law of effect as fundamental, thus 
placing more emphasis on reward and punish- 
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A result of the method of approximations 


Yale Joel, © Life Magazine 


By reinforcing only the desired responses, the experi- 
menter taught the pigeon to tap the correct sign when 
light of a certain color was turned on. (Skinner, 1950) 


————_—_ — 


ment. Still others accept some variety of two- 
process theory, acknowledging that we learn 
something from both types of conditioning. 
Among those who have proposed a two-process 
theory are Thorndike, Skinner, Schlosberg, 
Mowrer, and Spence. The theoretical issues are 
too complex to be discussed here. (For some 
of the issues, see Hilgard [1956].) 

A new development in laboratory studies of 
learning may force a modification of some of 
our basic concepts of associative learning. In 
the past it has been assumed that repetition 
and reinforcement increase associative strength 
gradually, so that with more practice an asso- 
ciative connection will be longer retained; the 
evidence for this “fact” has appeared to be 
irrefutable, regardless of slight differences 
among theorists as to how associative strength 
should be characterized. Now this view is chal- 
lenged by another: the idea that in its most 
elementary form an association is formed in 
all-or-none fashion, like the throwing of a 
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switch, and is not increased by further rein- 
forcements (Estes, 1960).* While a number of 
earlier experiments had proposed a somewhat 
similar concept (eg, Voeks, 1955; Kimble 
and Dufort, 1956), the new position was given 
dramatic impetus by the experiments of Rock 
(1957). He set up a situation in which a num- 
ber of paired items were to be memorized; any 
pair not memorized in a single trial was re- 
placed by a new pair, so that nothing but one- 
trial learning was possible. He found that it 
took the same number of trials to learn a list 
calling for one-trial learning (substituting 
new items each trial for those missed) as for 
a list in which the subjects had repeated rein- 
forcements with the same pairs (no substi- 
tuted items). Most of those who repeated 
Rock's experiments set out to show that his re- 
sults were due to the design of his experiment 
and were thus not “typical.” There is a flaw in 
the experiment, in that the items dropped out 
tend to be those difficult to learn, so those 
subjects who worked with the substituted 
items (demonstrating one-trial learning) had 
somewhat easier tasks. But this flaw does not 
necessarily discredit the general significance of 
the results: others who have improved on the 
experiment have appeared to confirm the 
all-or-none aspect of learning (Clark, Lansford, 
and Dallenbach, 1960; Estes, Hopkins, and 
Crothers, 1960) .4 

The argument has sometimes been advanced 
that in choosing artificial laboratory tasks the 
experimental students of learning have moved 
too far away from real life learning. On the 
basis of these new developments, Estes (1960) 
argues that, if anything, we have made the 
mistake of choosing laboratory tasks that are 
too complex and have thus missed the true 
essence of associative learning that these newer 
experiments reveal. In any case, much re- 
mains to be done before associative learn- 
ing is fully understood. 


supposed; it is most convincingly demonstrated 
when the material to be learned is very familiar 
and all that has to be is new “connec- 
tions” (Bower, 1961), 


The extension of conditioning principles 


There are two main ways in which the 
principles from conditioning have been ex- 
tended to explain more complex habit for- 
mation: by direct analogy and by the deduc- 
tive use of conditioning principles. 

The direct analogies are clear, We may 
interpret conditioned emotion as a direct 
illustration of classical conditioning, The 
flag waves while the noise of the crowd and 
the martial music arouse deep feelings within 
us. Later the flag alone comes to arouse 
these feelings. Or we can interpret language 
behavior as directly illustrative of operant 
conditioning, as in Verplanck’s experiment, 
We can simply observe conditioning going 
on under the circumstances of ordinary life. 

The deductive use of conditioning princi- 
ples is more complex. Some behavior will 
exhibit relationships that have no direct 
analogy within conditioning experiments. 
For example, there is nothing in condition- 
ing experiments that explains why rats 
eliminate errors in a maze in backward 
order, eliminating first the alley nearest the 
goal, or why in memorizing a poem we learn 
the first and last stanzas more readily than 
those in the middle. Yet it is possible, by 
using at once several principles from condi- 
tioning, to derive some of these conse- 
quences in a manner similar to that used for 
proofs in geometry. 

This method was used very skillfully by 
Clark L. Hull of Yale University (e.g., Hull, 
1932, 1952). His approach can be illus- 
trated by a derivation of the fact that in 
maze learning a blind alley near a goal 
tends to be eliminated more rapidly than one 
more remote from the goal. For illustrative 
purposes consider the simple mazes pictured 
in Figure 9-13. We wish to show that it is 
easier to learn the true path (i.e., the shorter 
path) in Maze A than in Maze B. We be- 
gin with an initial assumption that an event 
taking place near the goal is “reinforced” 
more strongly than one farther away from 
the goal. This is not only plausible, but is 


supported by evidence that animals run- 
ning down a long alley run faster when they 
get closer to the place where they have 
been fed in the past. Therefore, in a choice 
between a shorter path and a longer one, 
we assume that the shorter one will be pre- 
ferred (once the animal has had a chance 
to explore both paths and discriminate be- 
tween them), because its initial segments 
are more strongly conditioned due to their 
proximity to the goal. A further assumption 
is required that the degree to which a shorter 
path is preferred to a longer one will de- 
pend upon the ratio of their lengths. Thus 
if the paths are nearly equal, the choice will 
be more nearly 50:50; if the differences be- 
tween the paths are extreme, one will be 
preferred in more trials. (This assumption 
is supported by countless experiments which 
show that animals can indeed discriminate 
between quantities or magnitudes—the 
length of a bar, the loudness of a sound, 
ete.) 

Now we go back to the mazes in the 
figure. If the animal is at choice-point b in 
Maze A, the ratio of the path with the 
blind alley to the true path (without the 
blind alley) will be: 

bb’ + b’b + bg 
bg 
At choice-point a in Maze B, the corre- 
sponding ratio will be: 

aa +ada+ab+bg _ 4 = 20 

ab + bg 2 a 
Under these circumstances the choice of the 
true path over the blind-alley path will be 
more strongly reinforced in Maze A than 
the path in Maze B—which is what we set 
out to deduce. It is not assumed, of course, 
that this is all that happens in a maze, or 
that the deduction could be tested in a maze 
as simple as those pictured. The deductive 
procedure is illustrated, however, and it is 
clear that it goes beyond the simple asser- 
tion that maze behavior is conditioned. No 
single analogy from conditioning could be 
found to make just this prediction, without 
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Conditioning principles applied 
to maze behavior 


Maze A 


Maze B 


The problem is to deduce that the blind alley nearer 
the goal (bb’ of Maze A) will be eliminated more read- 
ily than the blind farther from the goal (aa’ of Maze B). 
For explanation see text. (After Hull, 1932; Hilgard and 
Marquis, 1940, p. 218) 


some intervening steps or supplementary 
principles." 


Multiple-Response Learning 


Thus far (except for the maze illustration) 
we have considered the strengthening or 
weakening of single identifiable responses. 
Although some of these are complex (such 
as a statement of opinion), they are still 
identifiable as unitary acts. But much of 
our learning consists in acquiring patterns 
or sequences of movements or words, as in 
learning skills or in memorizing a poem. 
These patterns illustrate multiple-response 
learning, a kind of learning involving more 
than one identifiable act, with the order of 
events usually fixed by the demands of the 
situation. Psychologists have designed a 
number of laboratory tasks by which to 


5 The illustration has been adapted from Hilgard 
and Marquis (1940), p. 218. 
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Mirror drawing 


Dr, Lester Beck 


The subject attempts to follow with his pencil the out- 
lines of the stars on the paper shielded from direct view. 
Because in the mirror the usual right-left relationships 
are reversed, he has to learn a new eye-hand coordina- 
tion. 


study this kind of learning. Among them 
are maze learning (used with both animals 
and men), mirror drawing, pursuit learning, 
and rote memorization. The first three tasks 
are forms of sensorimotor skill, while the 
last is largely verbal. Tasks such as these 
approximate the learning of common skills 
with the tools and language of our physical 
and social environment. We shall discuss 
sensorimotor skills and rote memorization 
as illustrative of multiple-response learning. 
It is assumed, to be sure, that such principles 
as reinforcement, extinction, and generaliza- 
tion will apply, but perhaps new principles 


will emerge because of the complex pattern- 
ings involved, 


Sensorimotor skills 


By a sensorimotor skill we mean one in 
which muscular movement is prominent, but 
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under sensory control. Riding a bicycle 
turning a flip from a springboard, playing a 
piano, and operating a lathe are sensori- 
motor skills. They are not simply a pattern 
of skilled movements. The bicycle rider has 
to watch the traffic and the bumps in the 
road, and be guided by them; the diver 
must adjust his timing to the height of the 
platform; the musician reads notes and at- 
tempts to play with feeling; the lathe oper 
ator must follow a blueprint and stay within 
the tolerances allowed. These consider- 
ations call attention to the sensory control of 
skill, and are the reason for the somewhat 
awkward name of sensorimotor skill. 

In studying skills, psychologists have not 
limited themselves to laboratory tasks; the 
pioneer study was, in fact, a practical one 
on learning to send and receive telegraphic 
messages, done by Bryan and Harter in 
1897. Many of the best-established princi 
ples are first worked out on laboratory 
skills, however, and later validated in more 
complex practical situations. A convenient 
laboratory illustration is given by the mir 
ror-drawing experiment. We learn some- 
thing of the importance of eye-hand coordi- 
nation in developing skills by studying what 
happens when our usual eye-hand coordi- 
nations are inappropriate, and we have to 
reorient accordingly: 

In a typical mirror-drawing experiment, 
the subject is required to trace a path 
around a geometrical figure, such as a six- 
pointed star, while viewing it in a mirror. 
The subject knows what the correct per- 
formance is—a smoothly traced line within 
the path around the figure. 

The subject starts out by using familiar 
habits. These of course get him into trouble, 
for if he uses the visual cues of a mirror 
as he uses cues in direct vision, his pencil 
will not go where he wishes it to go. He 
therefore attempts to correct and so gradu- 
ally approximates a good performance, al- 
though he draws at first a very jagged line. 
He may have special trouble at the corners, 


where again old and new habits interfere. 
With practice, however, his lines smooth 
out, and he can achieve a rapid tracing of 
the figure (Figure 9-14). 


Learning Curves for Skill. Experiment- 
ers typically keep track of progress in skill 
learning by plotting a learning curve. We 
have met learning curves earlier in this 
chapter, without naming them, in the plots 
of the course of conditioning, such as 
Figure 9-5. Stated in its most general 
terms, a learning curve is a plot of pro- 
ficiency against practice. The independent 
variable, under the control of the experi- 
menter, is the kind and amount of practice, 
plotted on the base line, or abscissa. The 
dependent variable, a measure of what the 
subject accomplishes, is plotted on the verti- 
cal axis, or ordinate. Two learning curves 
for mirror drawing are plotted in Figure 
9-15, one with practice trials following each 
other consecutively within one period 
(massed practice), and one with practice 


9-15 
Learning curves for mirror drawing 


200 


150 


Trials 


The scores that constitute the curves are related to the 
amount of time required to trace a figure in the mirror, 
and hence decrease as skill goes up. The top curve is 
for massed practice, all trials within one period. The 
bottom curve is for trials spaced one trial per day- 
(After Lorge, 1930) 
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Subject following the target 
of a pursuit-rotor 


David Linton 


The task is to keep the stylus on the small target as the 
turntable revolves. 


trials spaced at one trial per day (distrib- 
uted practice). Note that distributed prac- 
tice is more efficient. We shall return to the 
problem of distributed practice later, but 
this comparison shows how learning curves 
can be used to display a relationship. 

The general form of a learning curve de- 
pends upon the units of measurement. In 
Figure 9-15 the measure of proficiency is 
a score related to the time required to trace 
a figure seen in the mirror. Hence improve- 
ment shows a decrease in time required, 
and yields a falling curve. 

If the measure of proficiency is a score 
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that increases with practice, then the learn- 
ing curve rises. Scores on Pursuit-rotor 
learning are of this kind, For instance, the 
subject attempts to hold the tip of a metal 
stylus on a small spot revolving on a turn- 
table similar to that of an ordinary phono- 
graph (Figure 9-16). His score depends on 
the amount of time his stylus remains in 
contact with the spot. Proficiency gain will 
in this case be represented by a rising curve, 
for the longer the subject stays on the tar- 
get, the better his score (Figure 9-17). 
Whether the curve falls or rises, we can 
describe its curvature according to the way 
in which the amount of gain varies with suc- 
cessive trials. The curves of both Figure 
9-15 and Figure 9-17 are curves of decreas- 
ing gains. Such curves are by all odds the 
most common in studies of sensorimotor 
skill. They tell us one reason why the learn- 
ing of skill is often discouraging to the 
learner, for gains are visible and satisfying 
at first, but the slowing down of improve- 


ment after the first few trials may easily be- 
come disappointing. 

Occasionally learning begins slowly, rises 
rapidly, and then slows down, yielding 
curves of roughly S-shape (Figure 9-18). 
There is some reason to believe that this 
S-shape may be the most generalized form 
for learning curves, provided we were able 
to catch the learning at its very early stages 
and carry through the whole process. Most 
learning tasks capitalize on much prior 
practice in related skills, so that the learn- 
ing curve studied is only that later part of 
the total curve which shows decreasing 
gains with practice. 


Qualitative Changes with Practice. A 
learning curve plots proficiency as though 
the subject followed the same pattern of 
activity at the end as at the beginning and 
improved only in efficiency. But it is quite 
possible that in the course of improvement 
he has changed his task. For example, in 
studying the learning of typewriting, some 
investigators have detected a shift from a 
letter habit (learning the location of the 
individual keys associated with each letter) 
to a word habit (learning to write familiar 
words with a single burst of movement, im- 
bedding the letters in a total pattern). Oc- 
casionally these higher-order learnings and 
the lower-order learnings conflict, and there 
is a period of no improvement in the learn- 
ing curve, described as a plateau. The 
period is called a plateau because it has 
been preceded by improvement and will be 
followed by improvement when the higher- 
order learning wins out. The plateau is not 
universally found in skill learning, and 
other explanations than the one given here 
have been offered for it. One, for example, 
is that it is caused by a temporary decrease 
in motivation related to discouragement 
with the decreasing gains in the typical 
learning curve. 

Achieving a smooth performance always 
takes time. At first the learner responds in 
varied fashion, making corrective move- 
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ments as necessary. The first successful 
movements are often only crude approxi- 
mations of the final skilled acts. Charac- 
teristically, excess movements accompany 
them, as, for example, the movements of 
the eyebrows or forehead that accompany 
your first attempts to wiggle your ears, or 
the movements of the other hand when you 
are learning a one-handed skill. With prac- 
tice the excess movements decrease. If we 
really understood the process by which the 
excess movements disappear, we would 
probably discover a pattern of differential 
reinforcement, corresponding to operant 
conditioning. The correct responses are 
more consistently reinforced than the ex- 
cess ones. 

The smoothing of response patterns, after 
bare mastery is attained, goes on in many 
ways. We do as much short-cutting as is 
consistent with success, e.g., we learn eco- 
nomical ways of typing such familiar words 
as “the” and “that,” but we have to be 
careful in gaining speed not to skip letters or 
to run words together. As long as a short 


cut is consistent with success, it leads to 
economical and smooth-running action; if 
it leads to errors, it has to be counteracted 
through discrimination. In addition, acts are 
smoothed according to principles of rhyth- 
mic and graceful action, based in part 
upon the ways in which our muscles and 
joints operate as levers obeying physical 
principles of acceleration and momentum. 
Highly skilled acts conform to the laws of 
mechanics as well as to the laws of habit 
formation. 

A useful skill is actually a family of 
habits, so that adjustments are involved in 
adapting to the variety of conditions under 
which the skill is called forth. Nailing with 
a hammer requires smooth adjustment to 
large nails as well as to tacks, to nailing on 
the floor as well as on the ceiling. The ac- 
tivities of the skilled nailer do not repre- 
sent a single associative habit between nail 
and hammer, but a multitude of such habits. 
The basketball player must shoot the ball 
toward the basket from a variety of posi- 
tions, with a guard menacing him and with 
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different speeds of approach. Time is re- 
quired to learn the multitude of habits be- 
longing to one skill family, and to discrim- 
inate among the stimuli that guide the selec- 
tive use of all these habits. 


Rote memorization 


By rote memorization we mean verbatim 
learning by repetition, as contrasted with 
substance memorizing. Hermann Ebbing- 
haus, a distinguished German psychologist, 
performed a pioneer study of memorization 
in 1885. He used nonsense syllables in or- 
der to avoid the influence of previous learn- 
ing that would be found in using ordinary 
words. The nonsense syllables consisted of 
two consonants with a vowel between, such 
as pov or juk. Other materials have also 
been used in rote memorization, such as 
meaningful words or lists of numerals, 

Experiments on rote memorizing take 
one of two chief forms, corresponding to 
the kinds of things learned verbatim in ordi- 
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A memory drum 


nary experience. One form is serial mem- 
orization, as in the memorizing of poetry 
or lines of a play. In the laboratory, a 
series of words is memorized from begin- 
ning to end, so that each word is in some 
sense the stimulus for the word to follow. 
The second form is paired-associates learn- 
ing, comparable to the method sometimes 
used in learning the words of a foreign lan- 
guage. That is, the words are learned in 
pairs, such as prepared-afraid, careless- 
vacant, hungry-quiet; a stimulus word is 
presented, and the response word has to be 
learned. The pairs are not learned in any 
special order and may or may not be mean- 
ingfully related. 

The experimenter usually presents the 
material to the subject by means of an ex- 
posure device called a memory drum (Fig- 
ure 9-19). The items to be learned (non- 
sense syllables, words) appear one at a time 
in the aperture of the memory drum. Afier 
the first presentation of the items, the sub- 


The material to be memorized appears in the aperture as the drum revolves. 


Lafayette Instrument Co. 
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ject tries to state in advance the next item 
to appear in the aperture. By keeping score 
of the subject’s hits and misses throughout 
memorizing, the experimenter can plot a 
learning curve from his record. 

Because the subject tries to state what 
lies immediately ahead, the method is called 
the anticipation method. It can be used for 
either serial memorization or paired-asso- 
ciates memorization. In the serial method 
the item anticipated, once it appears in the 
aperture, becomes the stimulus for the next 
anticipation. Therefore it is both a response 
item and a stimulus item. In the paired-as- 
sociates method the stimulus item is used 
only as a stimulus, not as a response. When 
the experimenter uses the anticipation 
method in paired-associates learning, he 
presents the stimulus alone and then pre- 
sents the response item beside it for an 
equal time before the next stimulus item 
appears. The paired-associates method is 
closely analogous to conditioning, the stim- 
ulus word corresponding to the conditioned 
stimulus to which a response is to be 
learned. When the response word appears 
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in the aperture, it “reinforces” what the 
subject has just said (if his anticipation was 
correct) or “extinguishes” a faulty antici- 
pation. It can be shown that paired-asso- 
ciates learning does in fact exhibit principles 
in common with conditioning, such as the 
modifying effects of reinforcement and ex- 
tinction (Peak and Deese, 1937). 

Learning curves for rote memorization, 
like those for sensorimotor skills, call atten- 
tion to significant relationships (Figure 
9-20). We learn from Figure 9-20 that serial 
learning is easier than paired-associates 
learning, for a 12-item serial list was mem- 
orized in 16 trials while a 9-item paired- 
associates list required 17 trials, despite the 
fact that longer lists are generally harder 
than shorter ones. This greater difficulty of 
paired-associates learning has often been 
demonstrated. The explanation probably 
can be found in the overlapping anticipatory 
tendencies that bind the serial list together 
into a whole. The paired items of the paired- 
associates list are always presented in 
scrambled order to prevent these serial ef- 
fects and to assure that the learning is of 
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separate and distinct pairs. Some theorists 
(Gibson, 1940; Hull and others, 1940) 
have attempted to explain many of the find- 
ings in rote memorization on the basis of 
conditioning. 


Learning as the Achievement 

of Understanding 

The kinds of learning that we have thus far 
emphasized (classical conditioning, operant 


conditioning, and multiple-response learn- 
ing) all stress the organization of behavior 


9-21 


A monkey solving a 
multiple-stick problem 


Dr. Harry F. Harlow, Univ. of Wisconsin 
In order to obtain the incentive (food on a string), the 
monkey has to use a shorter stick to obtain one long 
enough to reach the incentive. Once having succeeded, 
he demonstrates his insight by readily solving vario- 


tions of the problem, 
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into habits or associations, learned stimulus. 
response sequences of greater or less com- 
plexity. Those who treat learning as habit 
formation do not deny the role of under- 
standing; they recognize, for example, the 
effects of meaningfulness of materials and 
the significance of knowledge of results." 
But they emphasize features other than un 
derstanding—a kind of fumbling trial and 
error until success is reached. Some psy 
chologists prefer to place the emphasis else 
where, with more attention to the roles of 
perception and knowledge, or cognitive proc. 
esses. They fear that emphasis upon habit 
formation may lead to too much concern 
for piecemeal activities, and too little atten- 
tion to organized relationships and meaning 
In school, for example, the teacher im- 
pressed by habit formation may use rote 
memorization and drill excessively, without 
caring enough about the child’s understand 
ing of what he learns. 


KGhler’s insight experiments 


Partly in protest against too much study 
of the kinds of learning that result in a 
gradual improvement by trial and error, 
Wolfgang Kéhler, a German psychologist 
who later came to America, performed some 
dramatic experiments with chimpanzees. At 
some point in working on a problem, chim- 
panzees appeared to grasp its inner relation 
ships in the form of “insight.” By insight 
we mean the solving of a problem through 
perceiving the relationships essential to 
solution. The chimpanzees did not seem to 
acquire right responses gradually and elimi- 
nate wrong ones gradually; in other words, 
their method did not seem to be mere trial 
and error. The following experiment by 
Köhler is typical. 

Sultan [Köhler’'s most intelligent chim- 
Panzee] is squatting at the bars but cannot 
reach the fruit which lies outside by means 
of his only available short stick, A longer 
Stick is deposited outside the bars, about 
two meters on one side of the objective and 


* To be discussed in Chapter 11. 
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The bird and the locomotives: an insight problem 


Two locomotives, now 100 miles apart, are moving toward each other. The east-bound locomotive is travel- 
ing at the rate of 60 mph. The west-bound one is traveling at the rate of 40 mph. An energetic bird, start- 
ing from the east-bound locomotive, flies back and forth between the two locomotives, without stopping or 
losing any speed on the turns. The bird flies at the uniform rate of 80 mph. Problem: How far does the bird 
fly from the start to the moment that the two trains meet? The problem can be solved by those without 


mathematical training. (See text.) 


parallel with the grating. It cannot be 
grasped with the hand, but it can be pulled 
within reach by means of the small stick 
[see Figure 9-21 for an illustration of a 
similar multiple-stick problem]. Sultan tries 
to reach the fruit with the smaller of the 
two sticks, Not succeeding, he tears at a 
piece of wire that projects from the netting 
of his cage, but that, too, is in vain, Then 
he gazes about him (there are always in the 
course of these tests some long pauses, dur- 
ing which the animals scrutinize the whole 
visible area). He suddenly picks up the little 
stick once more, goes up to the bars directly 
opposite to the long stick, scratches it to- 
wards him with the “auxiliary,” seizes it, 
and goes with it to the point opposite the 
objective (the fruit), which he secures. 
From the moment that his eyes fall upon 
the long stick, his procedure forms one con- 
secutive whole, without hiatus, and, al- 
though the angling of the bigger stick by 
means of the smaller is an action that could 
be complete and distinct in itself, yet ob- 
servation shows that it follows, quite sud- 
denly, on an interval of hesitation and doubt 
—staring about—which undoubtedly has a 
relation to the final objective, and is imme- 
diately merged in the final action of the 
attainment of the end goal.” 


A moderate degree of insight is so com- 
mon in human learning that we tend to take 
it for granted. We know how to insert the 
battery into a flashlight, how to fill our 


1 Köhler (1925), pp. 174-75. 


fountain pens, with various degrees of un- 
derstanding about what we are doing. Oc- 
casionally insight comes dramatically, and 
then we have what has been appropriately 
called an “Aha”-experience. The solution 
of a problem becomes suddenly clear, as 
though a light had been turned on in the 
darkness. This experience usually comes 
with types of puzzles (or riddles) that make 
good parlor tricks, precisely because people 
enjoy the experience of insight when (and 
if) it comes. One illustration is furnished by 
the problem presented in Figure 9-22, 

If we use the ordinary methods of prob- 
lem-solving to solve the problem of Figure 
9-22 and rely heavily on past experience, 
we may set up some sort of algebraic equa- 
tion to determine, step by step, how far the 
bird flies on each trip. For example, we 
know that on the first trip the bird flies east 
at 80 mph while the train coming west 
toward it is running at 40 mph. It can be 
determined without too much difficulty that 
the bird will go twice as far as the train by 
the time they meet. Hence when they meet, 
the train will have gone 3314 miles from its 
starting point while the bird has flown 
66% miles. For the bird’s return flight it 
will be necessary to take account of the 
movement of the first train during the time 
the bird flew the 6634 miles. Then, knowing 
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the rate of flight of the bird and of the train 
coming to meet it, the second trip can be 
computed just as the first one was. We con- 
tinue these computations until the trains 
have met. 

What is meant by solving this kind of 
problem with insight? Instead of trying to 
determine, first of all, how far the bird 
flies on each of its trips, we can make a 
different try. The clue comes from the 
question: How long will the bird have been 
flying by the time the trains meet? When 
this question is answered, the rest of the 
solution comes quickly, If you now have 
the answer, having first been puzzled and 
then suddenly having “caught on,” you 
know what the experience of insight means. 

In many respects insightful learning takes 
place in much the same way as all other 
multiple-response learning. Insight, like 
other learning, depends upon the capacity 
of the learner. Older children, for example, 
can learn things that younger children can- 
not learn. Insight is also influenced by past 
experience. A chimpanzee who has retrieved 
food with one stick is better able to learn to 
retrieve food with a second stick. The stu- 
dent who has solved many mathematical 
problems does better on similar new prob- 
lems. Also, the moment at which the first 
success will occur is unpredictable, because 
it comes about partly as a result of varied 
activity. But, in spite of what it has in com- 
mon with all other learning, there are sev- 
eral characteristics of the insight experi- 
ment that suggest that it can be explained 
on the basis of the understanding of re- 
lationships. 


1. Insight depends upon the arrangement 
of the problematical situation. Appropriate 
past experience, while necessary, does not 
guarantee problem solution. Insight will 
come easily only if the essentials for solu- 
tion are arranged so that their relationships 
can be perceived. For example, a chimpan- 
zee solves the stick problem more readily 
if the stick is on the same side of the cage 


as the food. He has more difficulty if he 
must turn away from the food to see the 
stick (Jackson, 1942). 

2. Once a solution occurs with insight, 
it can be repeated promptly. Gradual solu- 
tion appears to be the rule in trial-and-error 
learning. Sudden solution is the rule in in- 
sightful learning. Once the chimpanzee has 
used a stick for pulling in a banana, he will 
seek out a stick on the next occasion. 

3. A solution achieved with insight can 
be applied in new situations. What is learned 
in the insight experiment is not a specific 
movement habit, but a cognitive relation- 
ship between a means and an end. Hence 
one tool may be substituted for another, or 
one lure substituted for another. In Figure 
9-22 boats could replace trains without con- 
fusing the problem. 


A good learner is a resourceful, adapt- 
able person, one who is able to use what 
he knows in new situations, and one who is 
able to discover for himself solutions to 
problems that he has never before faced. 
Emphasis upon insightful learning, rather 
than upon rote learning or mechanized 
skills, encourages such problem-solving be- 
havior. 


Can the Capacity for Insight Be Learned? 
Because insightful solution of problems oc- 
curs promptly when the essentials for solu- 
tion are open to observation and the learner 
is bright enough, insight appears to be a 
capacity that the learner is born with and 
that matures like other capacities. A chim- 
panzee is capable of insight into relation- 
ships forever closed to a guinea pig. An 
older child can solve problems which leave 
a younger child helpless (Richardson, 
1932). 

Insight is not, however, independent of 
experience. The learner must have prior 
familiarity with the essentials of the prob- 
lem. No one can solve a novel algebra prob- 
lem without knowing the meaning of the 
symbols and the operations for which they 


stand. Such experience, however, does not 
in itself produce the solution, as any algebra 
teacher knows. Insight requires the learner 
to see facts in relation, to understand the 
essentials as they bear upon the problem. 

Monkeys that have had training on suc- 
cessive discrimination problems can finally 
learn in a single trial. This single-trial learn- 
ing has all the earmarks of insight; yet it is 
a final stage reached only with practice. 
Here we have the clearest indication of an 
acquired insight. 

The following method is used to teach a 
monkey one-trial learning. While shielded 
from view, the experimenter hides a peanut 
under one of two objects on a tray in front 
of a monkey’s cage. The objects may differ 
in shape, size, or color. Suppose, for ex- 
ample, that the peanut is hidden under a 
green triangular piece of wood, and that 
the other object on the tray is a round red 
piece. 

On the first trial, the monkey has to 
“guess” where the peanut is. If he picks up 
the green triangle, he will find the peanut 
and eat it. If he picks up the red circular 
piece, he will find nothing and will have to 
wait for the next trial. After each trial the 
experimenter replaces the screen. The ex- 
perimenter again presents the same triangle 
and circular object, either in the same posi- 
tion or reversed, but with the peanut still 
under the green triangle. After a number 
of trials, the monkey will learn where to 
find the peanut and will always pick up the 
green triangle no matter where it is placed. 
This is typical discrimination learning, Sè- 
lectively reinforced or nonreinforced with 
the peanut or lack of it. 

There is a variation of the experiment, 
known as discrimination reversal. Having 
learned that the green triangle is positive 
(reinforced) and the red circle negative 
(nonreinforced), the monkey suddenly finds 
that the peanut is not under the green tri- 
angle, but under the red circle. If he has 
“insight” he will thereafter choose the red 
instead of the green, overcoming his pre- 


vious habits. He does not make this change 
all at once. Instead he looks first under the 
previously rewarded green or becomes dis- 
turbed and for a time looks under both. 
But eventually he learns the reversed habit 
and invariably chooses the red circle as the 
one now positive. 

When the monkey has later learned to 
select the positive member of a new pair of 
stimuli and then suddenly finds the posi- 
tive stimulus unrewarded, he much more 
promptly switches to the other stimulus. 
With practice, he learns to make the change 
after a single trial. That is, when the first 
positive stimulus is once unrewarded, on 
the next trial he invariably chooses the other 
stimulus as positive. He no longer needs to 
fall back on trial and error; he knows the 
rules of the game; he shows the behavioral 
signs of insight (Harlow, 1949). 

Such experiments may help to explain 
how trial-and-error learning and insightful 
learning are related. We have all learned by 
insight often enough to know that the 
process occurs. The scientific question now 
raised is whether or not insight can be ac- 
counted for on the basis of principles of 
habit formation. A definite answer awaits 
further research. 


Tolman’s sign learning 


It is possible that some learning classified 
as conditioned response may actually be in- 
stead a learning of the signs of what-leads- 
to-what. This was the contention of Edward 
C. Tolman (1886-1959), who believed 
that much learning is sign learning (Tol- 
man, 1948). A rat running through a maze 
may be learning a kind of map of the maze 
instead of merely a set of running and turn- 
ing habits. If a familiar path is blocked, he 
can adopt another route based on this un- 
derstanding of spatial relationships. 

Sign learning may be defined as an ac- 
quired expectation that one stimulus will be 
followed by another provided a familiar be- 
havior route is followed. Note that what is 
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acquired is an expectation (i.e., a cognition, 
knowledge, prediction) rather than a move- 
ment response. Although the expectation 
may lead to movement, the movement is 
variable, not as fixed as in conditioning; 
that is, one movement may be readily sub- 
stituted for another, provided both move- 
ments lead to the same end point where the 
expected stimulus can be encountered. Be- 
cause what is learned is expectation rather 
than response, sign learning classifies as 
learning with understanding rather than as 
conditioning. 

Three kinds of experiments are pointed 
to by Tolman as showing how sign learning 
may characterize animal learning. 


l. Reward Expectancy. In an experi- 
ment with monkeys, the experimenter placed 
food under one of two containers in order 
to study how well the monkey could “re- 
member” under which container it had been 
placed. Some observations made during the 
course of the experiment indicated reward 
expectancy by the monkey. 

A female monkey has learned to find food 
under one of two cups. After she sees food 
placed under one of the cups, the experi- 
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Arrangement used by Maier in studying place learning 
in rats. (After Maier and Schneirla, 1935) 
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menter screens them from view. The mon- 
key’s choice is made after a delay. 

The experimenter now displays a piece 
of banana, removes the screen, and places 
the banana under one of the cups. The 
screen is then replaced, and working be- 
hind it the experimenter takes the banana 
out and deposits a piece of lettuce in its 
place. After the delay the monkey is told 
to “come and get the food.” She jumps 
down from the chair, rushes to the proper 
container and picks it up. She extends her 
hand to seize the food. But her hand drops 
to the floor without touching the lettuce. 
. . » She looks around the cup and behind 
the board. She stands up and looks under 
and around her. ... After several sec- 
onds spent in searching, she glances to- 
ward the other cup, which she has been 
taught not to look under, and then walks 
off to a nearby window. The lettuce is left 
untouched on the floor (Tinklepaugh, 
1928). 

If reward is to be understood merely as 
something that satisfies an active drive, one 
food ought to be as useful as another for the 
purpose, provided it is acceptable food. But 
these experiments show that a given kind 
of food is anticipated, and palatable food 
(in this experiment, lettuce) which is not 
expected may even be rejected. 

2. Place Learning. Habit-formation the- 
ories assume that what the organism learns 
is movements or responses to stimuli, 
Sign learning proposes that under some cir- 
cumstances the organism, instead of learn- 
ing movement habits, learns the location of 
paths or places, 

Place learning can be demonstrated in a 
number of experiments of which the follow- 
ing is typical. A white rat has run on the 
various parts of a system of trestles and 
tables (Figure 9-23) and has been fed on 
the table at the end of each run. Any one 
table may be used as a Starting point, and 
any one as a feeding station. The screens S}, 
S2, and S; keep the rat from seeing which 
table is being used as a feeding station. If 


the rat is fed for a short time on one of the 
tables (say table A) and then carried by 
hand to either of the other tables B or C, 
it will choose the appropriate path back to 
the table with food, even though it has 
never before taken this path in this order. 
That is, the rat appears to be guided by 
spatial relationships rather than by rein- 
forced movement sequences (Maier, 1932; 
Oakes, 1956). 

3. Latent Learning. Another experi- 
ment, that on latent learning, supports the 
theory that spatial orientation rather than 
movement is learned. Latent learning, 
broadly conceived, refers to any learning 
that is not demonstrated by behavior at the 
time of the learning. Typically, such learn- 
ing goes on under low levels of drive or, if 
drive is active, when incentives are lack- 
ing. When drive is heightened or appro- 
priate incentives appear, there is a sud- 
den use of what has been learned. 

Although at present there is a controversy 
over the exact circumstances under which 
latent learning occurs, the fact of latent 
learning is a familiar one in human €x- 
perience. Through mild curiosity we note 
the location of a store selling goods in 
which we are not interested at the moment. 
When, however, we want something that 


No food reword until day 11 
=== No food reward 
= Regulorly rewarded 


the store sells, we can head directly for the 
store even though it was never before a 
goal situation. The “reinforcement” which 
comes through a purchase is not necessary 
to evoke the approach behavior, once the 
appropriate motive is aroused. This familiar 
experience has been duplicated in rat be- 
havior by experiments in which the animal 
ran a maze without reward. When a re- 
ward was later introduced, the rat quickly 
took the short path to the food, Some typi- 
cal results are charted in Figure 9-24, 


The three kinds of experiment (reward 
expectancy, place learning, and latent learn- 
ing) all favor an explanation of learning that 
goes beyond mere habitual movement se- 
quences. All require some recognition of 
what-leads-to-what and hence favor a sign- 
learning explanation. 


CRITICAL DISCUSSION 


Suppose that an animal learns a discriminated 
operant by usual conditioning methods, so 
that he presses a bar only when a light is on. 
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are shown to have their limitations also. The 
critics show how the equivalent of “ideas” or 
of “knowledge” can be inferred from responses, 
and end up by giving a response interpretation 
to what the sign-learning theorist calls cogni- 
tive structure (Seward, 1956). Thus the out- 
come is scarcely a victory for one side or the 
other, though both groups have contributed 
new knowledge about behavior, and the excite- 
ment engendered by the controversy has had a 
tonic effect upon investigators. 

The conflicting theories are too abstract for 
further discussion here. For our purposes, it 
is possible to look on habit formation (asso- 


9-25 
Automatic vs. insightful learning 


Most automatic 


Most insightful 


Conditioned Learning Following a Learning ciative learning) and understanding (cogni- 
gastie Jetpa madimep Nahot tive learning) as complementary, neither com- 
secretion mathemotics, etc. 


The scaling of learning tasks according to degree of 
understanding involved, Most learning involves a mix- 
ture of habit and insight. 


LS 


He then reacts to the light as a “sign” that 
the bar will be reinforced, i.e., will produce 
food. Why make a distinction between op- 
erant conditioning and sign learning? For 
many purposes the distinction is unimpor- 
tant, but, as was pointed out at the beginning of 
the chapter, there is a controversy over the 
question whether the subject learns responses 
(which conditioning theories imply) or cogni- 
tive structures (which sign-learning theories 
imply). By cognitive structure psychologists 
mean an idea or knowledge, the root meaning 
of cognition being “knowledge.” Does the rat 
learn a chain of movements in running from 
the start of an alley to the food box at the end, 
or does it learn the location of the food? Re- 
sponse learning emphasizes the movement pat- 
terns; sign learning emphasizes the knowledge 
of location. If the rat learns a maplike repre- 
sentation of the environment, so that it can 
take new paths and short cuts, then it has 
acquired a cognitive structure, Those psychol- 
ogists who favor sign learning do experiments 
in place learning and latent learning, both of 
which are critical of theories that treat learn- 
ing as the reinforcement of specific responses. 

Those who favor response interpretations 
have met this challenge in several ways. They 
no longer question the results of latent-learn- 
ing experiments, except that they insist upon 
careful specification of the conditions under 
which these results hold. When the conditions 
are thus specified, sign-learning explanations 
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plete in itself as an explanation of learning, 
but each helping to explain some features of 
learning that the other neglects or explains 
with greater difficulty. 

A provisionally satisfactory position is that 
any given illustration of learning can be graded 
on a crude scale, with the most automatic kind 
of learning (explained best as conditioning) at 
the one end, and the most insightful and ra- 
tional at the other (explained best according 
to principles of understanding). We may pic- 
ture such a scale by the diagram of Figure 
9-25. At the left are the habits learned auto- 
matically, without awareness and with a mini- 
mum of understanding, by conditioning mech- 
anisms, Perhaps learning to secrete gastric 
juice in our stomachs when we see food be- 
fore us would illustrate such conditioning. To- 
ward the right of the diagram are the tasks 
learned with full awareness, but still in a 
somewhat conventional manner, as when we 
use a map to select the route to be followed in 
a motor trip. At the extreme right fall tasks 
that require reasoning about many facts in 
complex relationships. Most learnings fall 
somewhere between, as a kind of mixture be- 
tween habit formation and understanding. 
Learning to operate a typewriter competently, 
for example, includes the automatic habits of 
finger action, but it also includes the insights 
involved in inserting bond paper and carbon 
paper or in changing a ribbon. 

This kind of “mixture” theory is considered 
too eclectic for many psychologists who would 
rather commit themselves to one or the other 
position and then attempt to “derive” the be- 
havior that the opposing theorists find critical 
of the adopted position, Through such efforts 
at consistency uniform theories arise. 


SS 


Mathematical Models 
of Learning ê 


The experimental study of learning has 
progressed far enough that a number of 
psychologists have attempted to formulate 
the lawful relationships within learning in 
the language of mathematics. In this, psy- 
chology repeats the history of other sciences 
that have become more mathematical as 
they have become more advanced in their 
theories and more precise in their measure- 
ments. While the details of mathematical 
theories of learning must be left for more 
advanced study, the student is not fully 
aware of the contemporary developments 
within psychology if he does not know 
something of the direction of these develop- 
ments. A knowledge of high school algebra 
will enable the student to follow the thread 
of the description which follows, though 
the mathematical techniques used in de- 
veloping the models were of course con- 
siderably more complex. 


The Hull-Spence theory 


While there were earlier attempts to fit 
mathematics to the course of learning and 
forgetting, going back at least to Ebbinghaus 
(1885), one of the most thorough attempts 
at systematizing was undertaken by Clark 
L. Hull (1884-1952), working at Yale 
University. A number of younger psychol- 
ogists were influenced by him, among whom 
Kenneth W. Spence, at the State University 
of Iowa, is considered to be in some sense 
Hull’s intellectual heir. Hence the theory 
that Hull proposed and that Spence and his 
students have moved forward has come to 
be known as the Hull-Spence theory 
(Logan, 1959). 

Hull recognized two sets of components 
in any learned performance—first, habit 
strength (sH,), a result of associative learn- 
ê This section may be regarded as optional by in- 


structors, depending upon the mathematical 
Preparation of their students. 


ing under reinforcement, as in operant con- 
ditioning, and, second, non-associative com- 
ponents, of which drive (D) is the most im- 
portant. He set up the fundamental formula 
(Hull, 1951, p. 35): ° 


sEpr (excitatory potential) 
=D (drive) X sHr (habit strength) 


What this equation states is that the 
tendency to make a response (sl) de- 
pends upon habit strength (s) acquired 
from prior learning, with the actual amount 
of responding depending also upon the level 
of drive (D) operating at the time the re- 
sponse is evoked. Thus a hungry rat, having 
learned its way through the maze, will run 
the maze faster than a well-fed rat equally 
experienced in the maze. This fundamental 
formula becomes complicated with other 
nonassociative factors in addition to drive 
—factors such as the intensity of the stimuli 
which evoke responses and the size of the 
incentive used in reinforcement. The basic 
idea of the system can be learned, however, 
from the fundamental equation in its un- 
complicated form. 

To move from the very simple equation 
to something that fits the data from experi- 
ments, Hull had first to develop a formula 
to express the law of habit formation, that 
is, the most typical form of the learning 
curve for the acquisition of a simple re- 
sponse reinforced on each trial. This equa- 
tion he expressed as follows (Hull, 1951, 
p. 32): 

sHe= 1 107% 


where N is the number of evenly distrib- 
uted reinforced trials, and a is a constant. 
This law states that, other things being 


9 Hull used the subscripts $ and R in symbolizing 
habit strength (gĦp) and excitatory potential 
(Ep) to serve as reminders that what was sym- 
bolized was an association between a particular 
stimulus and response (in the case of habit) and 
a tendency for a particular stimulus to evoke 
that response (in the case of excitatory poten- 
tial). The subscripts serve no mathematical pur- 
pose; they are merely descriptive labels on the 
symbols. 
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equal, habit strength increases regularly 
with reinforcement to a maximum of 
strength 1.00 (in arbitrary units). The re- 
sulting curve is one of decreasing gains. 
Let us see how this law of habit forma- 
tion combines with the fundamental for- 
mula under consideration. Hull selected 
data from experiments by Perin (1942), 
in which rats acquired the habit of lever 
pressing under two conditions of hunger 
(Figure 9-26), Curves were then derived 
according to standard mathematical con- 
ventions (in this case, the least-squares 
method) in order to assign numerical val- 
ues to the exponent a, and to provide other 
constants so that the mathematical formu- 
las, when used for plotting, would come 
close to the points found experimentally. 
The resulting two equations were: 


sEr = 66(1 — 10—021) — 4 
for 22 hours of hunger 


and 


aEp = 25(1 — 10-02) _ 4 
for 3 hours of hunger 


While there were minor differences in 
the exponents (here reported as —.02), the 
portions of the equations representing the 
acquiring of gH,» are essentially alike (as 
they should be according to the theory); 
but the multiplying parameters ° (66 and 
26), reflecting the contribution of drive, 
differ in size (as they should according to 
the theory), higher drive being associated 
with greater food deprivation. 

If the ratio of 66:25 represents the drive 
contributions from 22 hours of hunger and 
from 3 hours of hunger, we already have 
some hint as to how hunger varies with 
hours of food deprivation, and we are ready 
then to test this relationship in new situa- 
tions, The advantage of having a strictly 
quantitative system is that there eventually 
develops a network of relationships that 


10 A parameter is a variable that has taken a fixed 
value, i.e., become a constant, 
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must be self-consistent if the theory is to 
be considered satisfactory. 

Hull and his followers have been both 
painstaking and ingenious in adding more 
and more data to the system. They have, 
of course, found it necessary to revise the 
system when inconsistencies were found. 
This is no sign of weakness, but is of the 
very nature of quantitative science. All sci- 
ence is unfinished, and to the extent that 
it is self-correcting it is good science. The 
details of Hull’s system (Hull, 1952) and 
the changes that Spence (1956) made in it, 
are beyond the scope of this book. 


The Estes statistical model 


Some psychologists have developed math- 
ematical models of learning starting with 
assumptions somewhat unlike those of Hull 
and Spence, but often arriving at expres- 
sions not so different from theirs. As an il- 
lustration we shall use a model developed 
by Estes (1959). 

The statistical theory begins with some 
assumptions about the nature of the stim- 
ulus and the nature of associative learning. 
Any stimulus is said to be composed of a 
large number of elements, only a fraction 
of which are effective at any one time. In 
common sense terms, we might think of 
paying attention to but part of what is pres- 
ent, or of having some stimulus components 
near threshold so that they are sometimes 
above threshold, sometimes below it. Hence 
only those parts of the stimulus that are ef- 
fective can enter into associative learning. 
The theory assumes that all the stimulus 
components that are effective at the time a 
response occurs become attached to that 
response. (This can be considered a form 
of classical conditioning.) The theory fur- 
ther assumes that circumstances usually al- 
low only a given fraction of the unattached 
stimuli to become effective at any one time. 
This fraction is represented by a constant 
4 (Greek letter Theta), which has some 
value less than one, say .05. This is a kind 
of index of the learning rate of the learner, 


a subject with higher @ making more rapid 
improvement. If @ has a value of .05, this 
means that on any one trial there will be 
added to the components of the stimulus 
already associated with the response .05, 
or Ysoth, of the remaining portions of the 
stimulus complex. Now the likelihood that 
a response will occur is directly propor- 
tional to the per cent of stimulus compo- 
nents attached to it through association. If 
none is attached, the stimulus complex 
will not evoke the response at all; if all com- 
ponents are attached through association, 
the response will occur inevitably on every 
trial. It is clear that we have a probability 
theory here: the probability of the response 
follows from the proportion of the stimulus 
components that have become attached to 
it. This is the theoretical background for 
the acquisition of responses. 


3 hours hunger 


gfe™25 (110700) —4 


For the extinction of responses, it is nec- 
essary for fractions of the stimulus complex 
to become separated from the response by 
becoming attached to something else (or, 
what is the same thing, to “nonrespond- 
ing”). Thus when the response fails to oc- 
cur (as in extinction), the decrease in de- 
gree of association can be defined as 4 
times the stimulus components that have 
previously become associated with the re- 
sponse. By degree of association is always 
meant, in this model, the probability that 
the response will occur. 

Although learning is defined by probabil- 
ity of response to the stimulus complex, it 
does not follow that probability is the only 
experimental measure that can be used to 
test the theory. Mathematical expressions 
can be found relating probability to rate of 
responding, to latency of response, and so 
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Mathematical transformations of theoretical curves 
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The same general curve, derived according to Estes’ statistical learning theory, has been transformed to 
a form allowing it to be tested empirically according to four measures: (1) responses per minute, (2) 
mean duration of a response, (3) cumulative errors, and (4) running time. The first two curves (A and B) 
are from a bar-pressing experiment, the last two (C and D) from a T-maze experiment. The solid line 
represents the theoretical curve in each case, while the black dots represent the data from experiments. 


(The precise meaning of the formulas for each curve, 
scope of this text.) To the extent that the curves “fit” 


Estos, 1959, p. 402) 


on, so that the theory can be tested with 
the use of any of the standard measure- 
ments that one made in the learning labo- 
ratory. 

Beginning with these assumptions, the 
mathematics is straightforward, although the 
expressions in terms of probability are 
somewhat unfamiliar to those who have 
studied only conventional algebra and ge- 
ometry. 
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and the way they were derived, are beyond the 


the data, the theory is meeting with success, (From 


The basic equation for the change in 
Probability of response between trial n and 
trial n + 1 is (Estes, 1959, p, 398): 


Pa+1 = Pn + O(1 — pn) 


Put into words, this says that the prob- 
ability of response on the next trial 
(Pn+1) will equal the probability on the 
given trial (p,) plus a fraction (@) of the 


remaining probability required to reach 
1.00, that is (1 — Pa). Hence this merely 
writes in mathematical form the assump- 
tions described in the preceding discussion. 
An equation of this kind is known as a 
difference equation, because it expresses 
the change in probability from one step to 
the next. 

It is possible by mathematical operations 
which need not concern us to develop a 
mathematical expression of what must hap- 
pen when the difference equation is applied 
over and over again, beginning with the 
probability at trial one (i.e. pı) and end- 
ing at any given trial n (i.e., at probability 
p,). The expression that results is (Estes, 
1959, p. 401): 


Pa = 1 — (1 — pr) (1 — 0)" 


This is a generalized learning curve equa- 
tion, serving the same purpose as Hull’s 
law of habit formation (p. 281). In fact, 
the two expressions are really very much 
alike. Because pı and @ are constants, both 
equations state that the progress of learning 
can be stated according to the limit of learn- 
ing (1.00) minus a constant which is raised 
to a power in which n, the number of trials, 
is the number that varies. Both equations 
imply that the gain per trial is some con- 
stant fraction of the amount remaining to 
be learned, (The fact that one exponent 
carries a minus sign and the other does not 
results merely from the fact that in the Hull 
equation the number raised to a power is 
greater than one, while in the other case 
the number raised to a power is less than 
one. Hence the differences in sign are a re- 
sult of mathematical conventions, and do 
not represent any real differences in the 
equations in this respect.) 

In Figure 9-26 we saw how Hull used his 


SUMMARY 


1. Pavlov’s experiments 


theory in relation to data. Let us now ex- 
amine some simple applications of Estes’ 
equation, In Figure 9-27 we have four il- 
lustrations of equations fitted to actual data. 
The forms of the equation differ slightly 
from the one given because transformations 
have been made to convert probability to 
responses per minute, to duration of re- 
sponse, to cumulative errors, and to run- 
ning time. It is evident from inspection that 
the theoretical curve (the solid line in each 
case) fits quite well the points that repre- 
sent the data from experiments. 


Conclusions on mathematical models 


Only the early steps in model-building 
have been described for the Hull-Spence 
model and the Estes model. In both cases 
many further steps have been taken in or- 
der to account in similar fashion for what 
happens in extinction, in discrimination 
learning, in generalization, and in various 
forms of multiple-response learning. Estes 
has introduced additional considerations to 
take care of time-dependent phenomena, 
such as spontaneous recovery and forget- 
ting. Others, too, have entered the field 
with models of various degrees of applica- 
bility and generality (¢.g., Bush and Mostel- 
ler, 1955; Suppes and Atkinson, 1960). 

As Estes points out, the general notion 
of learning as a probabilistic or statistical 
process has been taken up by so many in- 
vestigators that it is likely to be one of the 
dominant features of future theoretical de- 
velopment in psychology. This does not 
mean that there will not continue to be 
other lines of inquiry and theorizing, but 
the serious student of learning theory can- 
not now ignore these mathematical devel- 


opments. 


on classical conditioning in the dog brought to 


light several principles useful in the understanding of habit formation. 


These include reinforcement, 


tion, and discrimination. 


extinction, spontaneous recovery, generaliza- 
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2. Skinner’s experiments on operant conditioning have extended con- 
ditioning principles to kinds of responses that cannot be elicited by rec- 
ognized unconditioned stimuli. Operant behavior acts upon the environ- 
ment to produce or gain access to reinforcement and becomes strengthened 
by reinforcement. 


3. Rate of responding is a useful measure of operant strength, with ap- 
plicability to practical behavior. Intermittent reinforcement illustrates the 
orderliness of operant behavior, since long and regular runs of responses 
can be sustained by occasional reinforcement. 


4. An animal trainer can use the method of approximations, under 
which he reinforces those variations in the operant response that move in 
the desired direction and extinguishes those that do not, in this way shaping 
the response. Thus operant conditioning can account for the learning of 
novel movements. Recent experiments have shown that ordinary verbal 
behavior can be brought under control through operant conditioning. 


5. Conditioning is most directly applicable to single identifiable re- 
sponses, but much habit formation is more complex than this. These more 
complex instances are classified as multiple-response learning. Two ex- 
amples are sensorimotor skills (such as mirror drawing and pursuit learn- 
ing) and rote memorization (including serial learning and paired-associates 
learning). 


6. The experimenter plots the results of multiple-response learning in 
the form of learning curves, indicating changes in proficiency with practice. 
These curves usually show decreasing gains per trial, but there is the pos- 
sibility that an S-shape is the most general form of a complete learning 
curve. Such a curve shows increasing gains at first, followed later by de- 
creasing gains, 


7, Emphasis within conditioning and multiple-response learning is upon 
the acquiring of movements or verbal habits. Some psychologists warn 
against an overemphasis on the automatic nature of learning which comes 


pointed out how the arrangements of the problem make the solution easy 
or hard, and how a solution once achieved with insight can be repeated or 


8. Tolman’s sign-learning experiments also emphasize the role of knowl- 
edge or understanding. Three kinds of experiment (reward expectancy, 
place learning, and latent learning) are critical of theories that lay stress 
upon the reinforcement of particular movements without taking into ac- 
count the subject’s understanding of the relationships involved. 


9. Something can be learned from each of these emphases. Learning 
goes on in part through automatic Processes with little rational direction 


from the learner, and in part through processes in which the learner per- 
Ceives relationships and acts with knowledge. 


10. As learning experimentation has become more precise, theorists 
have begun to develop mathematical models in which equations derived on 
the basis of various assumptions are fitted to the data from experiments, 
so that a curve plotted mathematically looks very much like one that con- 
nects the points which plot experimentally obtained values. If the curves 
fit the data, the assumptions have greater plausibility than if they do not 
fit. Starting with rather simple relationships, the theories are gradually 
extended to cover more complex instances of learning. The Hull-Spence and 
the Estes models illustrate some of these developments. 


SUGGESTIONS Pavlov, Conditioned reflexes (1927) is the classical work on conditioned 

FOR salivary reflexes in dogs. Skinner, The behavior of organisms (1938) is the 

FURTHER corresponding statement of operant conditioning. The later developments in 

READING conditioning theory and experiment are summarized in Kimble, Hilgard and 
Marquis’ Conditioning and learning (1961). 

Cognitive theories also have their classics. Kéhler, The mentality of apes 
(1925) describes the famous insight experiments with chimpanzees. Tolman, 
Purposive behavior in animals and men (1932) is the major statement of his 
cognitive (sign learning) position. 

The major points of view toward learning, in their historical settings and 
with some typical experiments to which they have led, are summarized in 
Hilgard, Theories of learning (2nd Ed., 1956). Some useful original papers 
dealing with various approaches to learning theory have been collected by 
Birney and Teevan (Eds.), Reinforcement (1961). 

For substantive approaches, emphasizing the contributions of the learning 
laboratory, there are a number of textbooks on learning such as McGeoch 
and Irion, The psychology of human learning (2nd Ed., 1952), Bugelski, The 
psychology of learning (1956), Deese, The psychology of learning (2nd Ed., 
1958), Lawson, Learning and behavior (1960). 

The literature on mathematical models is growing rapidly. In addition to 
the references cited in the text, mention should be made of Bush and Estes, 
Studies in mathematical learning theory (1959). 
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Remembering 


and 
Forgetting 


All learning implies retaining, for if noth- 
ing were left over from previous experi- 
ence, nothing would be learned. When we 
have studied the nature of learning, we 
have already begun to study remembering, 
because many of the same principles apply. 
But remembering and forgetting are far too 
important to dismiss merely as continuous 
with learning. We think and reason largely 
with remembered facts; the very continuity 
of our self-perceptions depends upon the 
continuity of our memories. We are able to 
deal with the concept of time as no other 
animal can, relating the present to the past 
and making predictions about the future, 
because of the strength, flexibility, and 
availability of our memories. 


Kinds of Remembering 


To remember means to show in present re- 
Sponses some signs of earlier learned re- 
sponses. We need a set of words to distin- 
guish among several ways in which our 
memories appear, 

One way of remembering is to recollect 
or redintegrate an event and the circum- 
stances Surrounding it, as when you remem- 
ber going with a “date” to your first dance. 
The word recollect is from the ordinary 
vocabulary; redintegrate is a technical word 
meaning to reintegrate or to reestablish an 
earlier experience on the basis of partial 


cues. For example, you redintegrate that 
first date only if something “reminds” you 
of it. The stimuli to redintegration are in a 
literal sense souvenirs, remembrances or re- 
minders of a total, personal experience, 
which occurred at a given time in the past. 
In your recollection you conjure up the 
orchestra seated before the potted palms, 
the dance music that was then popular, the 
cool breeze on the terrace, perhaps your 
aching feet when you finally got home after 
the dance was over. While such redintegra- 
tive memories are often quite detailed and 
complete, they need not be. They are dis- 
tinguished from other kinds of remember- 
ing because they reconstruct a past occa- 
sion from your personal autobiography with 
its setting in time and place. 

Many signs of earlier experience lack 
this reconstruction of the past. For exam- 
ple, you may recall a poem by reciting it, 
even if you do not remember the circum- 
stances under which you learned it. You 
can remember how to climb stairs or ride 
a bicycle or sing a song without any direct 
reference to the past. This kind of remem- 
bering, shown through recall, is easier to 
measure than the tedintegration of earlier 
experiences, and it is the kind usually stud- 
ied in the laboratory. 

A third kind of remembering is the in- 
dication of memory merely by recognizing 
Someone or something as familiar, “That 
tune is familiar, What is it?” “Someone I 
used to know had a Copy of that picture on 
the wall, but I can’t place it now.” 

Finally, you may show that you once 
learned something by now relearning it 
more rapidly than you could if there were 
no retention of the earlier learning. 

Redintegration, recall, recognition, and 
relearning all give evidence of memory, but 
each of these terms implies a different as- 
pect of remembering, 


Redintegrative memory 


Experimental Psychologists have paid rel- 
atively little attention to redintegrative 


memory, partly because it is difficult to 
check details of the recovery of events in 
the personal past of the subject. A few stud- 
ies have been done under hypnosis; one of 
these, for example, has shown that mem- 
ories of schoolroom experiences at ages 7 
and 10 can be more accurately recovered 
by adults under hypnosis than in the wak- 
ing state (Reiff and Scheerer, 1959). These 
memories, of other pupils in the class, of 
the teacher’s name, were subject to con- 
firmation. 

Studies of testimony are concerned with 
the reinstatement of scenes witnessed in the 
past. A class may unexpectedly witness a 
staged crime and then report what hap- 
pened. The reports are often distorted, even 
when a student insists his recollections are 
vivid and dependable. The author once en- 
gaged in a staged argument with a work- 
man who interrupted his lecture. The work- 
man spoke with a German accent. Although 
the assistant who acted the part of the work- 
man in this little drama had blond hair and 
dark brown eyes, a substantial proportion 
of the students reported confidently that 
they had seen his blue eyes—the color 
falsely inferred from his Nordic appearance 
and German accent. Such experiments have 
bearing on the reliability of witnesses in 
courtrooms. 

Studies of personal memories have been 
carried on more by those engaged in psy- 
chotherapy than by experimental psycholo- 
gists. In psychoanalysis the recall of child- 
hood memories is one of the bases of treat- 
ment and cure. A curious problem, not yet 
fully understood, is created by the paucity 
of very early memories, from the very time 
that the child is having many exciting new 
experiences. This is the problem of “child- 
hood amnesia,” early noted by Freud. One 
conjecture is that the child perceives the 
world so differently from an adult that the 
adult’s effort to recall what registered for 
the child fails because of this difference 
(Schachtel, 1959). 


Recall 


The kind of remembering most easily 
tested in the laboratory is active recall of 
some performance learned in the past. You 
may show that you remember how to ride 
a bicycle by climbing on one and riding 
away. You may show that you know Ham- 
let’s soliloquy on death by reciting it. What 
you are demonstrating is that present per- 
formance is different from what it would 
be if there were no residue from the past. 
You ride the bicycle. If there were no resi- 
due from the past, you could not ride it. 

To get a quantitative measure of recall 
in the laboratory, the investigator allows 
time to elapse after a subject has memo- 
rized some material, usually by the serial 
method or the paired-associates method 
described in Chapter 9 (pp. 272-73). Then 
the subject returns to the laboratory and at- 
tempts to anticipate the items the first time 
the stimulus item appears in the aperture of 
the memory drum, that is, before there is 
any new learning. The percentage correct 
is the recall score. 


Recognition 


When we recognize something, we mean 
that it is familiar, that we have met it be- 
fore. Recognition is a common experience, 
but it is a rather complex and, in a sense, 
mysterious process. The entire process takes 
place quite automatically. We meet some- 
one and say, “I’m sure we have met before, 
though I cannot recall your name or just 
where or when it was.” 

We learn a little about recognition from 
faulty recognition, from a deceiving sense of 
familiarity. The French expression déjà vu 
(“previously seen”) is often used to de- 
scribe the sense of familiarity that is some- 
times aroused in otherwise strange sur- 
roundings. So important and convincing 
was this experience that Plato, the Greek 
philosopher, made it part of the basis for 
his belief in a previous existence. What may 
happen is that a pattern of buildings along 
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a street is actually somewhat like one seen 
in earlier experience, or that in a strangely 
familiar garden the scent of a flower per- 
meating the air is one met on an earlier oc- 
casion but since forgotten. Then the pres- 
ent, though actually strange, seems vaguely 
familiar, This is a form of generalization 
from past experience; it merely happens to 
be inappropriate. 

To study recognition in the laboratory 
we have to distinguish between correct and 
faulty recognition. We do this by present- 
ing to the subject a series of items, such as 
a set of 25 photographs, with which he 
then becomes familiar. Now we test his 
recognition by mixing these 25 with 25 ad- 
ditional ones of the same general kind, and 
have him sort out those he saw before, 
We can obtain a score as we do for a true- 
false examination corrected for guessing. 
The formula is: 

y Right — Wron 

Recognition score = 100 ight — Wrong 
That is, if all the original pictures are sorted 
in the “familiar” pile and all the new or mis- 
leading ones in the “unfamiliar” pile, the 
subject gets a score of 100 per cent. If he 
sorts by chance, getting half right and half 
wrong, his score drops to O per cent, as it 
should. 


Relearning 


Another way to show that there is some 
residue from the past is to demonstrate that 
Previously familiar material can be learned 
more rapidly than it could be learned if it 
were unfamiliar, Even though something 
may seem to be completely “forgotten,” it 
may be easier to learn a second time be- 


dramatic illustration of how this may occur 
is given by an experiment in which a child 
was read selections from Greek and then 
learned those same selections years later. 
The experimenter read three Greek se- 
lections a day to a boy of fifteen months, 
repeating the same selections daily for 
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three months. Each selection consisted of 
20 lines of iambic hexameter material. At 
the end of three months another set of three 
selections was repeated daily for three 
months. The procedure was continued until 
the subject was three years old and 21 se- 
lections had been read. 

The residual influence of this early ex- 
perience was studied through memorization 
experiments conducted with the boy at the 
ages of 8%, 14, and 18. He had not stud- 
ied Greek in the meantime. At each of these 
ages he learned selected passages from the 
early experience along with equivalent but 
unfamiliar passages, The results indicated 
a substantial saving in learning the familiar 
material at the age of 8%. About 30 per 
cent fewer repetitions were required than 
for equivalent new material. By the age of 
14, however, the saving was only 8 per 
cent, and by 18 years no saving could be 
demonstrated. The main point is that there 
was demonstrable saving in learning five 
years after the original reading took place, 
even though the material to which the child 
had listened was classical Greek, a language 
that to him was without meaning (Burtt, 
1941), 

To use the relearning method in the lab- 
oratory, the experimenter proceeds as for 
the study of recall; after the first learning 
he allows time over which retention is to be 
tested in a second learning. The subject, 
having previously learned by one of the 
Standard methods well enough to meet 
some criterion of mastery (e.g., one per- 
fect recitation), learns the material again 
to the same criterion. If the second learn- 
ing requires fewer trials than the first, we 
may assume that there has been a saving 
due to the prior learning.t We may express 
this saving as a percentage by using the 
formula: 

1 We have to assure ourselves through appropriate 
controls that there has not been in the meantime 


a “learning how to learn,” or we must introduce 
a necessary correction for this variable. 


Saving score 
= 100 Original trials — Relearning trials 
Original trials 

If the relearning criterion is reached on 
the first trial, then the saving is 100 per 
cent; if it takes as much time as original 
learning, there is 0 per cent saving, 

When standard learning and relearning 
methods are used, it is possible to secure 
recall and saving scores at the same time. 
The recall score is computed from the de- 
gree of success on the first relearning trial, 
and the saving score from the number of 
trials required to reach the criterion, 

the processes underlying redintegration, 
recall, recognition, and relearning are not 
distinct. Each kind of memory, however, 
makes a somewhat different demand upon 
the subject, so that his retention of earlier 
learning might be detected by one method 
and not by another, For example, the re- 
tention of a past experience completely un- 
available to redintegrative memory or to 
direct recall might be detected by recogni- 
tion or relearning. The response to stimuli 
is easier for recognition than for recall: 
with the stimuli of a face before you, you 
are asked only to recognize these stimuli as 
familiar, while you are expected to recall a 
name from the stimuli the face provides. 


CRITICAL DISC 


While it is assumed that there are many over- 
laps among the kinds of processes underlying 
redintegration, recall, recognition, and relearn- 
ing, it must not be supposed that these are 
merely arbitrary methods of measuring the 
same thing. There are differences in process 
as well as similarities, and these differences 
show up in a number of ways. 

The major distinction is between a memory 
dated in one’s personal past, here called recol- 
lection or redintegration, and the kind of un- 
dated memory shown in, say, the memory for 
familiar words of the ordinary vocabulary. This 


— 


latter we have termed recall. If one remembers 
having looked up an unusual word, then that 
memory is a recollection of a concrete experi- 
ence, but most words are not tied in such a 
way to a personal history. In a recent book 
concerned with the nature of memory, Reiff 
and Scheerer (1959) have elaborated the same 
distinction, calling the personal memories re- 
membrances, and the undated, habitual kind 
memoria. They make a number of additional 
distinctions that need not concern us here, In 
cases of amnesia, it is usually the personal 
memories that are lost, while the victim of 
amnesia is able to talk his familiar language, 
buy bus tickets, count his change, and do many 
other things that show that his memoria (in the 
Reiff and Scheerer sense) have not been lost. 

It cannot be assumed that recall and recog- 
nition will follow the same quantitative laws 
either, for recognition has in it some features 
of remembrance (having been experienced be- 
fore) while recall can be automatic, without 
any personal reference whatever, 

These distinctions become more important 
when problems of motivated forgetting are un- 
der consideration, as in repression, hypnotic 
amnesia, and the like, (See pp. 301-04.) 


The Course of Forgetting 


We know that our memories are not per- 
fect. There are songs we once sang whose 
words we have now forgotten. There are 
childhood playmates whose names we no 
longer remember. There are skills that 
have diminished or grown “rusty.” These 
processes of fading of memories or loss of 
skill with disuse are open to study. 


Curves of retention 


The effects of an interval of no practice 
after learning can be plotted in the form of 
curves of retention, based upon tests intro- 
duced at set periods following learning. A 
typical curve falls rapidly at first and then 
gradually tapers off. This pattern was dis- 
covered by Ebbinghaus, a pioneer investi- 
gator in the study of retention, who first 
published a curve showing the course of 
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Elapsed time, days 


forgetting (Figure 10-1). Ebbinghaus in- 
vented the nonsense syllable (see P. 272) in 
order to have a quantity of equivalent ma- 
terials in constructing lists to be memorized. 
His curves were for the retention of such 
nonsense syllables after they had been 
barely memorized, as tested by the relearn- 
ing method. 

Later investigators have found that the 
course of forgetting is usually similar to 
that found by Ebbinghaus, but that the rate 
at which forgetting occurs varies enor- 


Per cent of perfect score 
on examination 


SOURCE: Based on several investigations, as summarized 
by English (1943). $ 
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10-1 


A retention curve 


Curve of retention for lists 
of nonsense syllables, (After 
Ebbinghaus, 1885) 


31 


mously with the materials used and with 
the circumstances under which memoriza- 
tion occurs. Studies of the rote memory of 
materials learned in high school and college 
courses have yielded results shown in Table 
10-1. 

More is forgotten in the first year after 
memorizing than in the second year; this is 
the same trend as in the Ebbinghaus curve, 
but with the time axis enormously stretched 
out. About as much forgetting of nonsense 
syllables occurs in a day as occurs in a 
year with the materials of an academic 
course. There are two limitations to the in- 
terpretation of the data of Table 10-1, We 
do not know what the scoring level was be- 
fore the course. Some students might have 
made nearly as good scores before taking 
the course as they did two years after tak- 
ing it. We also do not know what additional 
learning or relearning took place in related 
courses during the two-year interval. A 
medical student who remembers his anat- 
omy did not learn all of it in his anatomy 
course; he relearned some old facts and 
learned some new facts in later work on 
the body, in physiology, in neurology, in 
surgery. 

The testing of rote memory for course 
work raises the question of what should be 
retained. Many examination items are 
scarcely worth remembering after the course 
is over. As we shall see later, the meaning- 
ful generalizations from the course are re- 


membered better than rote items such as 
terminology. 


Retention as measured by recognition, 
recall, and relearning 


Our everyday experiences tell us that 
recognition is usually easier than recall. 
And we can easily see that relearning is a 
very sensitive measure of retention, be- 
cause it can show some residue of past 
learning even when there is no evidence 
from either recognition or recall. A fre- 
quently quoted study by Luh (1922) tested 
these separate aspects following nonsense 
syllable memorization, under circumstances 
as closely comparable as he could make 
them (Figure 10-2). Over a two-day period 
of testing he found highest scores for recog- 
nition, next highest for relearning, and low- 
est scores for recall. The flattening of the 
curve for relearning suggests the possibility 
that in the long run relearning scores might 
exceed those for recognition, but the reten- 
tion intervals were not long enough to find 
this out. In exceptional circumstances these 
relationships may be reversed. For exam- 
ple, we sometimes correctly recall the 


10-2 
Three measures of retention 


per cent 


Retention, 


Interval following learning 


Retention curves for nonsense syllables by three meth- 
ods of measurement. Luh actually used five methods, 
but the other two are not standard and need not con- 
cern us. (After Luh, 1922) 


10-3 
A reminiscence curve 


Reminiscence 


10 
Minutes after learning 


Reminiscence curve following rote memorization. This re- 
tention curve shows an initial rise before it begins to 
fall, though this pattern does not always appear in 
studies of forgetting. (After Ward, 1937) 


spelling of a word, only to fail to recognize 
that it is correct. Then recall is better than 
recognition, 


Reminiscence 


Sometimes the retention curve does not 
fall rapidly at first, as we have learned to 
expect from the results of Ebbinghaus and 
later experimenters. In other words, instead 
of a fall there is an initial rise (that is, 
greater retention after an interval than im- 
mediately after learning). This phenomenon 
has come to be known as reminiscence. 
The name came from an early attempt at 
an explanation, which suggested some kind 
of review or mulling over between learning 
and the test of retention, but it has now 
come to mean simply a rise in the curve of 
retention, without implying any particular 
theory. One such reminiscence curve is 
that of Ward (1937), reproduced in Fig- 
ure 10-3. This curve was obtained with 
nonsense syllables. Retention at 5 minutes 
after learning is higher than immediately 
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10-4 


Reminiscence following rest in 
pursuit learning 


> 


% 


Reminiscence (seconds on target) 
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o 


10 3.0 5.0 


minute minutes 


Length of rost 


minutes 


in motor-skill learning, the reminiscence pattern is more 
apparent. (After Irion, 1949) 


after learning; by 10 minutes the usual fall 
has set in; and by 20 minutes the curve is 
where it is expected on the basis of results 
such as those of Ebbinghaus and Luh. A 
number of later experimenters have found 
it difficult to reproduce the reminiscence ef- 
fect following verbal memorization (e.g., 
Underwood, 1957c), so that its conditions 
are somewhat uncertain. 

Reminiscence curves are typical with 
motor skill learning. Irion (1949) found, 
for example, that following 25 seconds of 
massed practice on a pursuit rotor, longer 
rests improved the scores on the next five 
trials more than did shorter ones. In fact, 
the amount of improvement increased al- 
most directly with the length of rest, up to 
5 minutes (Figure 10-4). 

A number of theories have been proposed 
to account for reminiscence, While none is 
fully satisfactory, among the more plausible 
theories is one that may be called the recoy- 
ery-from-work theory. This theory assumes 
that continuous practice is fatiguing, so 
that the subject cannot show all that he has 
learned and his scores are lower than they 


would be if he were rested. With rest, all 
the learning that occurred has a chance 
to show itself in the actual scoring (Hov- 
land and Kurtz, 1951), 


The Nature of Forgetting 


At the present time, there are four differ- 
ent explanations of forgetting, and cach 
plausibly accounts for some of the known 
facts. Because the explanations are not con- 
tradictory, each may help us to understand 
the nature of what we remember and why 
we forget. The four are: (1) passive decay 
through disuse, (2) systematic distortions 
of the memory trace, (3) retroactive and 
Proactive inhibition, and (4) motivated for- 
getting. 


Passive decay through disuse 


Forgetting is sometimes thought to be 
due to the fading or decay of memory traces 
in the brain (i.e., the inferred physical basis 
of memory) with the passage of time. Such 
fading or decay could be the result of the 
normal metabolic processes of the brain. 
As time passes, these processes might cause 
the traces of material once learned to dis- 
integrate gradually and eventually to dis- 
appear altogether. 

The experience of rapid fading of barely 
learned material lends credence to this 
view of forgetting. Even as you try to write 
down verbatim a definition given in a lec- 
ture, you may find it fading away. 

Our forgetting of pictures or stories also 
Suggests a process of fading with the pas- 
sage of time. When first perceived, a story 
or picture may reveal a wealth of detail. 
But with the passage of time, the details 
are rapidly forgotten and only the main 
outlines are remembered. 

Plausible as is the disuse, or organic de- 
cay, theory of forgetting there is no direct 
evidence for it; and there is much evidence 
that it is a dubious or at least incomplete 


theory. The form of the retention curve can 
be accounted for on other grounds, 

One of the arguments against the passive 
decay theory rests on the recovery of mem- 
ories supposedly lost, People approaching 
senility often recall vividly events of their 
youth when they can barely remember the 
events of the day. Occasionally in delirium 
a patient speaks a language unused since 
childhood. Unavailable memories have not 
necessarily “decayed.” It cannot be denied, 
however, that some forgetting may occur 
through the organic changes taking place 
in the nervous system with the passing of 
time. All we can be sure of is that this ex- 
planation does not account for all the facts 
about forgetting. 


Systematic distortions of the memory trace 


The theory of forgetting through disuse 
suggests that the change with time is chiefly 
a blurring of memories, a fading, a falling 
away of items, But this is only one aspect 
of forgetting. Later recollections differ from 
earlier ones in other ways. Experiments on 
testimony have shown that many things are 
remembered that never happened at all or 
that actually happened in ways very differ- 
ent from those recalled, Forgetting through 
distortion has to be accounted for. 

The theory of systematic distortion of 
the memory trace, like the theory of passive 
decay, attributes the changes in recall to 
changes in the brain tissue, Whereas the 
decay theory emphasizes fading and loss, 
the theory of systematic distortion attempts 
to account for orderly changes other than 
memory loss, These orderly changes are at- 
tributed to spontaneous changes taking 
place in the memory trace. 

Evidence for spontaneous change comes 
chiefly from experiments on memory for 
visually perceived forms. When forms such 
as those in Figure 10-5 are presented, later 
reproductions are said to move in the di- 
rections shown. According to Wulf (1922), 
changes tend to fall into one of three main 
patterns: 


10-5 


Systematic distortion of memory: 
leveling and sharpening 


Several figures, such as A and B, are shown to the sub- 
ject, who then draws what he remembers having seen. 
Some typical reproductions are shown. Two of Wulf’s 
three tendencies are illustrated: leveling (making more 
symmetrical, closing in gaps) in Ai, Av, By, Bay and 
sharpening (accentuating spaces and parts) in As As, 
Bs, Bs, (From Gibson, 1929) 


1. Leveling, Figures move toward greater 
symmetry, smoothing out irregularities. 

2. Sharpening. Sometimes an irregularity is 
the most impressive feature in a figure. 
If so, in successive reproductions there 
may be an accentuation of the irregu- 
larity, a process contrasting with that of 
leveling. 

3. Assimilating. The figure tends to be as- 
similated to something it resembles so 
that it becomes a more “normal” repre- 
sentative of that object. These changes 
are well illustrated in Figure 10-6, 


Later experiments have been unable to 
demonstrate that these progressive changes 
go on with the mere passing of time; that 
is, a reproduction made after greater 
elapsed time does not show a more strik- 
ing distortion than one made almost im- 
mediately after the figure has been per- 
ceived (Hebb and Foord, 1945). Such dis- 
tortions do take place, but it appears that 
they may take place at the time the figure 
is seen and first reproduced (Bruner, Bu- 
siek, and Minturn, 1952). Progressive 
changes take place with successive repro- 
ductions of the figure, but such changes 
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Reproduced Word list 1 


figure 


OO < wm 5 


Carmichael, Hogan, and Walter, 1932) 


may occur only because the later reproduc- 
tion reflects distortions made in the earlier 
one. The following simple experiment, using 
a group of subjects, demonstrates this 
point: One of the subjects reproduces a 
figure and passes his reproduction on to his 
neighbor; the neighbor in turn makes his 
reproduction from the reproduction, and 
so on. One such chain of reproductions is 
shown in Figure 10-7. 

In everyday life, we often have occasion 
to recall an experience over and over again 
so that opportunity for progressive distor- 
tion arises in the retelling. Experiments 
paralleling those on memory for form have 
| been made with the retelling of short tales, 
The instructions specified that the tales be 
told in as nearly verbatim form as possible. 
One such experiment, extending over sey- 
eral years, revealed the following forms of 
distortion (among others) : 


[1] With infrequent reproduction, omis- 
sion of detail, simplification of events and 
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Systematic distortion of memory: assimilation 


Word list 2 Reproduced 
figure 
Stirrup —_ 
aa Letter C —-> 


- J- Dumbbells 


When stimulus figures like those in the boxes were presented along with words in either List 1 or List 2, 
the reproduced figure tended to be distorted in the direction of the object named, as shown. (After 


structure, and transformation of items into 
more familiar detail, may go on almost in- 
definitely, or so long as unaided recall is 
possible. 

[2] . . . in long-distance remembering, 
elaboration becomes rather more common 
in some cases; and there may be increasing 
importation, or invention. . . . 

[3] Detail is outstanding when it fits in 
with a subjects preformed interests and 
tendencies. It is then remembered, though 
often transformed, and it tends to take a 
progressively earlier place in successive re- 
productions. 

[4] In all successive remembering, ration- 
alization, the reduction of material to a form 
that can be readily and “satisfyingly” dealt 
with, is very prominent. 

[5] There is evidence of delay in mani- 
fest changes, transformations being fore- 
shadowed weeks, or perhaps months, before 
they actually appear.2 


There is no doubt that the activity of 
recalling is productive as well as reproduc- 
tive. Bartlett’s experimental results do not 


? Bartlett (1932). 


10-7 


Systematic distortion: 
changing reproductions 


Each person sees the reproduc- 
tion by the person who pre- 
cedes him, and then shows his 
repreduction to the next person. 
The selected reproductions were 
chosen from a series of 18 that 
began with the original figure. 
(From Bartlett, 1932, pp. 180- 
81, by permission of the Cam- 
bridge University Press, Eng- 
lond, and The Macmillan Com- 
pony, Publishers, New York) 


necessarily mean that the distortions must 
be due merely to the passing of time. The 
theory of systematic changes in the trace, 
like the theory of decay, calls attention to 
important features of forgetting. As ex- 
planations of these features, both theories 
lack convincing positive evidence, though 
neither may yet be said to be completely 
disproved. 


CRITICAL DISCUSSION 


The use of the expression memory trace in 
connection with the two foregoing theories re- 
quires a word of explanation. The memory 
trace is purely hypothetical; it is not something 
known or understood or something we can 
point to in the brain. It refers to whatever rep- 


ll 


resentation persists in our brains or nervous 
systems of an experience that is subject to re- 
call. We must somehow carry a representa- 
tion of the experience around with us when we 
are not recalling it, for someone who has not 
had the experience cannot recall it as we can. 
When we say that a memory trace fades or 
that something else happens to it, all we are 
really saying is that what emerges when we 
attempt to recall is something different from 
the experience that was originally registered. 
When the psychologist assumes the existence 
of something as a basis for his experiments 
and theories, he makes what is known as a 
hypothetical construct. This particular hypo- 
thetical construct suggests that the memory 
trace does exist and that we may some day dis- 
cover its nature and perhaps learn thereby the 
physical processes responsible for remember- 
ing and forgetting (Gerard, 1953). Some psy- 
chologists object to such constructs on the 
grounds that they make things out of mere 
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conjectures. If, however, the psychologist is 
aware of this danger, such abuses can be 
avoided, and constructs can prove to be con- 
venient. See earlier discussion, p. 53. 
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Retroactive and proactive inhibition 


A story told about Stanford University’s 
first president illustrates a third theory of 
forgetting. David Starr Jordan was an au- 
thority on fishes. As the president of a new 
university, he began to call the students by 
name; but every time he learned the name 
of a student he forgot the name of a fish. 
Hence, it is said, he gave up learning the 
names of the students. Although the story 
lacks foundation in fact, it illustrates how 
new learning may interfere with the recall 
of old learning. This theory of interference 
with retention of the old by the new is 
known as retroactive inhibition, 

A companion interference theory, based 
on the same principles, is that prior learn- 
ing can also interfere with the learning and 
recall of new material, This aspect of the 
theory is called proactive inhibition. We 
shall postpone consideration of it until the 
discussion of retroactive inhibition is com- 
pleted, 

Retroactive inhibition can easily be dem- 
onstrated by experiment. The subject learns 
one list of items (list A) and then learns 
another list (list B), After an interval he 
attempts to recall list A. If a control group 
that has not learned list B recalls list A 
better than the group that has learned the 
new list, we infer that this new learning 
interferes with the recall of list A. The ex- 
perimental arrangement can be diagramed 
very simply as follows: 


ea a 


Arrangement for testing retroactive inhibition 


Experimental group | Learn AT Learn B ] Recall A 
Control grow | Learn A | (Rest) | TAP 


If the control group's recall of A is sig- 
nificantly better than the experimental 
group's recall of A, we infer that the ex- 
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perimental group’s recall has been inter- 
fered with by the intervening learning of B. 
This is retroactive inhibition, because the 
later learning of B interfered with the re- 
call of the earlier learning of A. 

By varying the amount or nature of the 
interpolated activity (corresponding to list 
B), the experimenter can control the 
amount of forgetting of list A which will 
occur over a given interval of time. This 
effect is illustrated by the results shown in 
Table 10-2, in which the interpolated ma- 
terial most similar in meaning to the orig- 
inal list produced the most interference at 
recall, that is, the most retroactive inhibi- 
tion. The following word pairs illustrate de- 
grees of meaningful similarity: most simi- 
lar—perfect-faultless; moderate similarity— 
skillful-expert; slight similarity—idle-un- 
used. (Had the material been made even 
more similar, perhaps identical with the 
original, then the intervening trials would 
have given additional practice and there 
would have been no retroactive inhibition.) 

If recall is tested after an interval of rest, 
without any interpolated activity corre- 
sponding to list B, some forgetting of course 
occurs. Can this, too, be accounted for ac- 
cording to the theory of retroactive inhibi- 
tion? Perhaps, but only if we think of the 
ordinary processes of waking life as corre- 
sponding in some respects to active learn- 
ing between original learning and recall. 
This extension of the theory of retroactive 
inhibition can be tested by comparing rc- 
tention after periods of sleep and waking. 
If waking activity interferes with recall, then 
retention should be better after sleep, when 
less intervening activity has occurred. It is 
found, as shown in Figure 10-8, that you 
do forget more when awake than when 
asleep. You lose a little during the first 
hour or two of sleep, but after that you for- 
get very little more during the night. These 
results have been confirmed by other exper- 
imenters. Newman (1939) found that the 
results of Figure 10-8 can be confirmed for 
rote materials but do not hold as well for 


Degree of 
similarity 


Least Control (rest) 


Slight Synonyms (degree 3) 
More Synonyms (degree 2) 1,33 
Synonyms (degree 1) 0,83 


source: MeGeoch and McDonald (1931). 


organized materials. A subject who read a 
story before going to sleep could remember 
both the plot and many nonessential de- 
tails when he was awakened. When he re- 
mained awake after reading the story he 
remembered the plot as well as he did after 
sleep, but he forgot more of the details. 

We may therefore accept the demonstra- 
tion that retroactive inhibition occurs, not 
only when formal learning occurs between 
initial learning and recall but also when or- 
dinary waking life intervenes. Hence retro- 
active inhibition has a secure place as one 
phenomenon of forgetting. Can we go fur- 
ther and say that it is a sufficient theory of 
forgetting and that the disuse, or passive de- 
cay, theory is disproved? 

It would be very difficult indeed to dis- 
prove a disuse theory. The nearest we can 
come is to look for a state close to sus- 
pended animation, and then try to show that 
no forgetting occurs while the learner is in 
that state, One of the more successful cx- 
perimental attempts has been made with 
cockroaches. 

The cockroach in this experiment learned 
to avoid a given corner of the cage; if it 
went there, it received an electric shock. 
The experimenters sought to find out 
whether it would remember what it had 
learned, and how its retention would be 


affected by its activity between the original 
learning and the test of retention. A very 
satisfactory rest condition was discovered. 
If the cockroach was placed in a dark, damp 
passageway, it would remain immobile for 
as long as 24 hours. Placed in the dry, 
lighted cage, it was fairly active; activity 
was increased by placing it on a small tread- 
mill, Results were like those of sleep experi- 
ments with humans, When moderate activ- 
ity intervened, forgetting occurred, with an 
increase in forgetting as the length of time 
since learning increased. (Forgetting was 
measured by the trials required to relearn 
the avoidance of the corner where shocks 
were received.) When the roach was immo- 
bilized, its retention lessened over the first 
hour or two, and then there was little fur- 
ther drop over 24 hours (Minami and Dal- 
lenbach, 1946), 

The experiment gives additional support 
to the retroactive-inhibition theory of for- 
getting, but it does not, of course, disprove 
the possibility of some passive decay. 


Proactive Inhibition, Another kind of 
interference between related learnings is 


10-8 
Retroactive inhibition 
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Syllables recelied 
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Elopted time, hours 


Forgetting during woking and sleeping. (After Jenkins 
and Dollenboch, 1924) 
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Proactive inhibition 


Most Most 


Silor Response similarity dissimilar 
Proactive inhibition as related to response similarity in 
paired-associates learning. (After Morgan and Under- 
wood, 1950) 


that between old learning and new learn- 
ing. We may think of the following experi- 
mental arrangement for comparison with 
that used in the study of retroactive inhi- 
bition: 

a 


Arrangement for testing proactive inhibition 


Experimental group | Learn A | Learn B | Recall B 
Control group Recall B 


If the recall by the experimental group 
is less satisfactory than that by the control 
group, we may infer that there has been 
proactive inhibition. It is proactive because 
it affects the recall of later learned material, 

As an illustration we may cite an experi- 
ment of Morgan and Underwood (1950), 
Twenty-four subjects learned lists of paired 
adjectives, using the anticipation method 
with the paired associates, as described on 
p- 273. They followed the arrangement dia- 
gramed above, learning first one list and 
then a second list. After a 20-minute rest, 
during which they were kept occupied with 
puzzles, they relearned the second list, The 
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stimulus adjectives were identical in the 
first and second lists, but the response ad- 
jectives differed. Five degrees of response 
similarity were used, from very unlike re- 
sponses (pairs such as noiseless-sincere in 
the first list and noiseless-latent in the sec- 
ond list) to very similar responses (pairs 
such as willing-dirty in the first list and 
willing-unclean in the second). The experi- 
menters found that the amount of proac- 
tive inhibition increased from the most simi- 
lar responses to the most dissimilar. That is, 
the most proactive inhibition was found 
with the most dissimilar response items 
(Figure 10-9). 

While in most experimental arrange- 
ments retroactive inhibition appears more 
impressive than proactive inhibition, it may 
be that proactive inhibition produces effects 
that are commonly overlooked. Underwood 
(1957a), reviewing many previous studies 
of retention, showed that the use of experi- 
enced subjects tended to lessen the amount 
the subjects could retain. There is some- 
thing of a paradox here, for it has been 
shown (e.g., Ward, 1937) that the more 
lists a subject has learned in the laboratory, 
the more readily he learns; now Under- 
wood’s summary indicates that the more 
lists he has learned the less well he retains. 
The failure of retention is interpreted as a 
result of interference due to prior learning, 
hence a form of proactive inhibition. When 
the subject is asked to recall the nonsense 
syllables that he learned yesterday, the 
more nonsense syllables he knows from the 
past, the harder it will be for him to select 
those he recently learned. The effect is so 
great that Underwood finds that a typical 
practiced subject after 24 hours will recall 
25 per cent and forget 75 per cent, while 
if the subject has learned only the list he 
is now asked to recall, the figures are re- 
versed, and he will recall 75 per cent and 
forget 25 per cent. In Figure 10-10 are plot- 
ted means from a number of studies show- 
ing how recall after 24 hours is related to 


the number of previous lists memorized. 
The effect of prior learning upon recall is 
impressive. 


CRITICAL DISCUSSION 


Although retroactive and proactive inhibition 
are explanations of forgetting, they are them- 
selves in need of explanation, Two lines of 
theorizing have proved helpful, but incomplete: 


1. Intrusion of interfering items. When the 
effort is being made to recall a list, say list A, 
some of the items from list B intrude, thus 
reducing the score. Some of these intruding 
items can, in fact, be detected, but they are 
not frequent enough to account for the total 
effect. 

2. Unlearning. It can be assumed that when 
something new is being learned, something old 
is being unlearned. (This is the kind of assump- 
tion made in the Estes mathematical el, 


B produces some unlearning of list A, and hence 
accounts for the poorer recall of list A in the ret- 
roactive inhibition experiment. Such unlearn- 
ing should be less effective in proactive inhi- 


——— 


bition, because it is the new learning that is 
later tested for recall. Hence according to this 
theory, retroactive inhibition should be more 
disruptive than proactive inhibition, as indeed 
it is found to be (McGeoch and Irion, 1952, 
pp. 432-47). 


S 


Motivated forgetting 

The preceding theories of forgetting em- 
phasize forgetting as a matter either of 
physiological processes affecting the mem- 
ory trace or of interference between new 
and old material. Neither theory gives much 
attention to the person whose memories are 
under consideration or to the motives which 
his memories satisfy. This omission is a 
serious one; a complete theory of forgetting 
cannot ignore what the person is trying to 
do—both when he remembers and when he 
forgets. 


Repression, According to the principle 
of repression, certain of our memories be- 
come inaccessible to recall because of the 
way in which they relate to our personal 
problems. The inaccessibility is due neither 
to faded traces nor to disruptive learnings, 
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for the memories are still there and can be 
revealed under appropriate conditions. The 
theory of repression holds that the memories 
are not recalled because their recall would 
in some way be unacceptable to the person 
—because of the anxiety that they would 
produce or the guilt that they might acti- 
vate. While psychologists are not fully 
agreed upon the nature of Tepression, the 
facts are as acceptable as, and no more ob- 
scure than, those cited in other discussions 
of remembering and forgetting. 

The nature of the forgetting which takes 
place in dramatic instances of amnesia aids 
in the understanding of repression. The 
amnesia victim does not forget everything. 
He evidently uses a rich store of memories 
and habits as he conducts his present social 
life. What he forgets are items of personal 
reference—his name, his family, his home 
address, his personal biography. The be- 
ginning of the amnesia is often to be traced 
to some severe emotional shock which the 
individual suffered and from which the 
amnesia provides an escape. 

Occasionally cases in psychotherapy give 
rather convincing evidence of repressed 
memories and recovery from the repression, 
of which the following is a dramatic, if un- 
usual, illustration, for the memory is re- 
covered in a dream. 

Richard C., a skilled worker 40 years old, 
came to a mental hospital with serious de- 
pression and haunting ideas about death. 
As a child he had lost his mother under 
traumatic circumstances, About the actual 
death he could Temember only being 
wakened from sleep in order to be taken to 
the hospital some distance away. When he 
and his sisters arrived there, his mother was 
dead. The mother’s death had been very 
disturbing to him, and it was evident to 
the psychiatrist who treated him that some 
of his present symptoms dated from it. In 
order to help him recall Specific events of 
that period, the psychiatrist asked, among 
other questions, whether he recalled the time 
of night in which the events happened. He 
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could not remember. That these memories 
were repressed is suggested by the infor- 
mation that came in a dream the night fol- 
lowing this interview. 

The patient dreamt that he saw two 
clocks. One was running and one had 
stopped. The one that was running said 
twenty minutes to three, and the one that 
had stopped said twenty minutes to five. He 
was mystified by the dream. 

Because of the Possibility that those 
clocks represented the repressed childhood 
memories, the man’s older sister was lo- 
cated and asked about the circumstances of 
the mother’s death. She said that they had 
been roused from sleep in their farmhouse 
about 2:30 a.m. and had driven to the dis- 
tant hospital. When they arrived there about 
4:30, their mother had just died. 

Whether we accept the sister’s version or 
the patient’s, it is quite convincing that the 
times dreamed of were close to reality. Yet 
this memory was not consciously accessible 
to the patient, even when the psychiatrist 
pressed him for it. But the probing by the 
Supportive therapist in the midst of treat- 
ment may have facilitated the recall in the 
dream.* 

A number of experimental attempts have 
been made to determine whether or not re- 
Pression can be demonstrated in the ordi- 
nary experiences of people who do not show 
dramatic symptoms of memory disturbance. 
Psychoanalytic studies of normal people 
Suggest that repression is a very general 
phenomenon, but laboratory studies are 
not yet very satisfactory. 

One study by Aborn (1953) may be se- 
lected to represent the kind of investigation 
that may be carried on in the laboratory. 
The portion of his experiment to be de- 
scribed concerned the incidental memory 
for the numbers used in a color-blindness 
test. (Incidental memory means uninten- 
tional memory, that is, the memory for 
something that one does not try to memo- 


3 Case courtesy of Josephine R. Hilgard. 


rize and that one does not expect to have to 
recall.) Color-blindness tests are often ar- 
ranged so that the color-blind person reads 
one number and the person with normal 
color vision sees another, or the color-blind 
person may see no number at all. To test 
the theory of repression, the subjects who 
were taking the color-blindness test were 
subjected to “ego-threat” by being shown 
a number of cards without numbers, with 
the implication that numbers should be seen 
by those with normal color vision. The 
threat was enhanced by having the subject 
fail on some presumably related perceptual 
tasks consisting of stencil designs. As an un- 
expected test of memory the subject wrote 
down the numbers from the color test 
cards. A control group of subjects went 
through the same procedure, except that 
the threatening experiences were not in- 
cluded. In the memory test the control sub- 
jects remembered more of the numbers than 
the experimental (“threatened”) subjects. 
This was the first evidence that there might 
have been some repression. Another un- 
expected test was given two days later. The 
control subjects showed forgetting, as ex- 
pected, but still did better than the experi- 
mental subjects, who remembered approxi- 
mately what they had on the first test. Now 
the threat was removed, and the experi- 
mental subjects learned the true nature of 
the experiment. Without any further oppor- 
tunity to learn, the experimental subjects 
recovered some of their forgotten numbers, 
and on unexpected tests two and three days 
later scored even better than the control 
subjects (Figure 10-12). 


Motivation to Complete Unfinished Work. 
Another set of experiments dealing with 
motivational aspects of forgetting has been 
devised to test the memory for finished and 
unfinished tasks. A number of simple tasks 
are presented—making clay models, solv- 
ing Chinese puzzles, doing arithmetic prob- 
lems. Some of the tasks are carried to com- 
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Recovery from amnesia 


This man’s memories of his personal connections begin 
to revive when his father walks into the hospital room. 
His memory is recovered without relearning by this dra- 
matic reunion. 

C. 8. Borjes 
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pletion; others are interrupted by the ex- 
perimenter after the subject has become ab- 
sorbed in them but before he has completed 
them. After some twenty such tasks have 
been attempted and the materials are out 
of sight, the experimenter asks the subject 
to list everything he has worked on. There 
is a tendency to name more of the un- 
finished than of the finished tasks (Zeigar- 
nik, 1927). 

The results show that absorption in a 
task sets up a motivation toward comple- 
tion. The unresolved motive to complete 
heightens memory for the uncompleted 
task. 

The importance of motivation is shown 
by reversal of results when the experiment is 
somewhat modified (Marrow, 1938). The 
task was so set up that the subject thought 
he was helping to standardize materials for 
an intelligence test, The experimenter ex- 
plained that if he saw the subject was get- 
ting along well he would stop him and give 
him a new task, Only if the subject took 
unusually long or was having trouble would 
the experimenter let him continue, so that 
he could be sure how long such a task would 
take. Under these conditions, interruption 
became a mark of success and noninterrup- 
tion a mark of failure. When the subject 
had completed several of these tasks, he was 
asked to list what he had done. Now he 
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Repression as a result of 
“ego threat” 


The recall scores are for numbers learned 
incidentally while taking a color-blindness 
test which was so arranged as to be 
threatening (through failure) for some sub- 
jects, nonthreatening for others. 
threatened are plotted as the “repression” 
subjects. (From Hilgard, 1956, P 317; 
plotted from the data of Aborn, 1953) 


Those 


alleviation of threat 
(removal of "repression”) 


remembered best those tasks which were 
completed! 

These contradictory results are best rec- 
onciled if we think of the selective retention 
as fitting in with the motives of the subject. 
In both cases the tasks remembered were 
unsuccessful, so that an achievement-moti- 
vated subject might wish to have another 
chance at them. This conclusion suggests 
that with high achievement motivation more 
incompleted tasks would be remembered 
than with lower motivation. A later experi- 
menter found this to be true. Atkinson 
(1953) tested subjects with high drive for 
achievement and with low drive for achieve- 
ment in an experiment similar to Zeigarnik’s, 
Under conditions favoring involvement in 
the tasks, those with high drive for achieve- 
ment remembered more of the incompleted 
tasks than those with low drive for achieve- 
ment, 

It is evident that a theory of remember- 
ing and forgetting must take account of 
motivation. 


Concluding comments on theories 
of forgetting 


Now that we have examined four theories 
of forgetting, what can we conclude? Each 
theory highlights something important about 
forgetting, but each is incomplete in itself. 
There may be some forgetting due to passive 


decay; at least it is well-nigh impossible to 
prove that there is not. However, passive 
decay is assuredly an incomplete theory. 
There may be some memory distortion due 
to spontaneous and progressive changes in 
ihe memory trace, but again the direct evi- 
dence is very thin, the objections many, and 
the theory (to the extent that it is true) in- 
complete. We can assert with confidence 
that some forgetting takes place through the 
interferences of new learning interpolated 
between original learning and recall. In 
other words, forgetting through retroactive 
inhibition is well authenticated. Similar re- 
sults are found with proactive inhibition. 
Finally, motivational-emotional features, as 
implied in the theories of repression and 
goal tension, have to be taken into account 
as genuine influences upon forgetting. Be- 
yond this we cannot go at the present time. 
We do not know the nature of the memory 
trace. 


Circumstances Affecting Recall 


We may arbitrarily divide the whole course 
of learning and memory into the three major 
steps: fixating the material, retaining it over 
a period of disuse, and reinstating it at the 
time of recall. Where is memory improve- 
ment most likely to come? Improving gen- 
eral retentivity—the capacity to remember 
something for a long time—seems the least 
likely. In any case, it is extremely difficult 
to find any evidence for changes in general 
retentivity with practice. But the other 
phases—fixation and recall—can certainly 
be affected. Of these, the act of fixation, of 
memorization, seems to be the more im- 
portant. (We shall return to this topic when 
we consider efficiency in learning in Chap- 
ter 11.) As we think of improvement at re- 
call, we shall also consider things that are 
done at the time of fixating the material— 
for example, recalls during practice as well 
as after, and practicing beyond bare mas- 
tery. 


Recalls during practice 


Recall within practice usually takes the 
form of reciting to oneself. Such self-recita- 
tion increases the retention of the material 
learned. Suppose, for example, a student has 
2 hours to devote to the study of an assign- 
ment which he can read through once in 
30 minutes. Rereading the assignment four 
times is likely to be much less effective than 
reading it once and asking himself questions 
about the material he has read. He can then 
use rereading to clear up points which were 
unclear as he attempted to recall them. The 
generalization that it is efficient to spend a 
good fraction of study time in attempting 
recall is supported by experiments with 
laboratory learning as well as by experi- 
ments with school learning. 

A well-known laboratory experiment 
dramatized the value of self-recitation by 
showing greatest efficiency in recall when as 
much as 80 per cent of the study time was 
devoted to active self-recitation. The ma- 
terials used consisted of nonsense syllables 
and short biographies. The results for non- 
sense syllables are given in Table 10-3. The 
results for biographies were similar but not 
as striking (Gates, 1917). 

When the same kind of experiment was 
conducted with the learning of French 


Per cent of 16 nonsense 


Per cent of time 
wiel Kh elf. syllables recalled 
recitation (remainder 
to reading) After 4 hours 
35 
50 
54 


source: Gates (1917). 
————— eee 
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vocabulary, the kind of task often met with 
in school, the self-recitation method was 
found much superior to merely reading over 
the words and their definitions (Seibert, 
1932). Similar results have been found for 
spelling and arithmetic (Forlano, 1936). 

One reason for the advantage of the self- 
recitation method in ordinary learning is 
that it forces the reader to define and select 
for himself what it is that he wishes to re- 
member, In memorizing lists of nonsense 
syllables or any other material in which 
what is to be learned is already clear, the 
recitation method offers two other advan- 
tages. One is that recitation demands more 
active participation from the learner and 
helps to sustain both his attention and his 
motivation. In addition, recitation repre- 
sents practice in recall of the material in 
the form likely to be demanded later on, 
That is, the learner sees if he can outline a 
history chapter or find illustrations of a de- 
fense mechanism, as he may have to do on 
an examination. The rule is to begin an ac- 
tive process of recall early in a study period. 
Time spent in active recall, with the book 
closed, is time well spent. 


Effects of overlearning on retention 


Something to be long retained must be 
overlearned, that is, learned beyond the 
point of bare recall, This fact is well illus- 
trated by the rapid forgetting of rote items 
that can be learned in a single exposure. 
In testing the immediate memory span, 
items are presented once only. An item of 
the Stanford-Binet intelligence test measures 
memory span for digits read to the child one 
at a time. The task is to see how many 
digits can be Correctly recited. For adults, 
the span is usually seven or eight digits. If 
the list is read but once and is near to the 
limit of the memory span, it is very quickly 
forgotten, for it is barely learned in the 
single exposure, 

When you ask the information operator 
for a telephone number not in the direc- 
tory, you have to learn the number in a sin- 
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gle exposure unless you ask her to repeat 
it for you. Unless you write the number 
down or say it over several times, it is hard 
to remember even long enough to make use 
of it in dialing. While it can be learned in 
a single exposure, it is better retained if it 
is overlearned through repetition.* 
Overlearning also aids retention in serial 
learning, in which many trials are required 
to learn. In a study of memorization of lists 
of 12 monosyllabic nouns, learning was con- 
tinued for half again as many trials as were 
required to learn, and also for twice as many 
trials as were required to learn. (If a sub- 
ject needed 10 repetitions to learn a list of 
nouns, he continued first for 15 repetitions, 
then for 20.) Bare mastery was described 
as 100 per cent learning, adding half the 
number of trials as 150 per cent overlearn- 
ing, and twice the number of trials as 200 
per cent overlearning. The results for re- 
tention after different intervals of time are 
shown in Table 10-4, There is a great ad- 
vantage for retention in a moderate amount 
of overlearning (150 per cent), with less 
added advantage from again as much over- 
learning (200 per cent) (Krueger, 1929). 
The retention of skills learned in child- 
hood, even after years of disuse, is not so 
surprising when we consider the amount of 
overlearning involved in such skills as 
swimming, skating, riding a bicycle, The 
skill is not learned only to bare mastery, 
but is repeated far beyond the point of origi- 
nal learning. Overlearning may not suffice 
to account for all the difference in retention 
between skills and information, but it is as- 
suredly a strong contributing influence. 


Periodic reviews 


The advantages of periodic reviews are 
similar to those of self-recitation, for self- 


* The one-trial (“all-or-none”) learning to which 
Estes (1960) calls attention (see Chapter 9) does 
not necessarily negate the effects of overlearning. 
The theory states that there is no evidence of 
learning through repetition before mastery is 
achieved. What happens after mastery is unset- 
tled in the theory. 


recitation is in fact an early review, Experi- 
ments have been made on both the most 
effective spacing of reviews and the advan- 
tages of one kind of review over another. 

In one extensive study of learning of 
sixth-grade children, one group of students 
was tested on its recall of a selection im- 
mediately after learning, while other groups 
had their first recalls (i.e., tests) after 1, 7, 
14, 21, 28, or 63 days. In most cases a sec- 
ond test was given later on. The first recalls 
showed the decrease of remembered ma- 
terial with passing of time, a phenomenon 
that was expected from our knowledge of 
curves of retention. But the main point of 
the experiment was that active recall slowed 
the forgetting process, as measured by the 
second recall some days or weeks later 
(Spitzer, 1939), 

The ones who did best on the second test 
were those who had reviewed the material 
(by means of the first test) shortly after 
they first learned it. For example, among 
those whose second test came three weeks 
after original learning, those who had had 
their first test immediately after learning 
did best, followed in order by those first 
tested after 1 day, 7 days, and 14 days. The 
suggested explanation is that the pupils had 
overlearned the material they recalled on 
this early test so that they could recall it 
again later on. When the first recall came 
too late, so much was already forgotten 
that the recall did not provide much over- 
learning. Hence those whose first recall was 
late did not do as well on the second test 
as those whose first recall came early. 

Another experiment provides added evi- 
dence on the relationship between active re- 
call, rereading, and ultimate retention, In 
this experiment, seventh-grade children read 
an article about making paper. They had 
one review, either a few days after learning 
or a week or two later. The effectiveness of 
the original reading and review was tested 
six weeks after the original reading. Reviews 
were of two types. One consisted of a test 
on what had been read, serving as a review 


Mean number of words recalled 


Second 
Interval degree 
between of over- 
learning learning 
and re (200% 


learning) 


source: Krueger (1929), Subjects memorized lists of 12 
monosyllabic nouns, 


through recall or recitation, The other con- 


sisted of a rereading of the selection, If the 
review came early, the resting review was 
more beneficial than the rereading, If the 
review was delayed, however, the rereading 
review was more beneficial than the testing 
(Sones and Stroud, 1940). 

The results of the foregoing experiment 
are consistent with what might be expected, 
Once material has been forgotten, it is bet- 
ter reinstated through relearning. If, how- 
ever, it is still fresh, it is better fixed by re- 
call than by rereading. 


Rote vs. logical memory 

In the earlier discussion of curves of re- 
tention, the implication was that forgetting 
consists in the mere dropping out of items, 
so that retention was scored as the percent- 
age of original material retained, But mem- 
ory is not merely a collection of items, some 
of which escape with time. Memories are of 
patterns of items, woven together with vary- 
ing degrees of organization, and the success 
in retention depends upon how much or- 
ganization is present. Meaningful materials, 
even though arranged in random lists, are 
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Subjects * who 
reproduced correctly 


Subjects * who made 
19 or more errors 


Class I Class II Class I Class IT 
“under- “rote” “under- “rote” 
standing” standing” 
(per cent) | (per cent) | (per cent) | (per cent) 


Half-hour after learning 
Three weeks later 


Source: Katona (1940), p, 189. 


* There were 29 subjects in Class I and 30 subjects in Class II for the original tests. 
Of these, 26 and 23, respectively, were available for the retests. 


retained better than nonsense materials be- 
cause of their greater richness of associative 
organization. When meaningful materials 
are tied together in logically related pat- 
terns, retention is further improved. 

A simple memorization and retention ex- 
periment illustrates how understanding a 
principle of organization may aid in the re- 
production of the material after several 
weeks have elapsed. 

For Class I, a group of 29 subjects who 
were to learn with understanding, the ex- 
perimenter wrote the following numbers on 
the blackboard: 


581215192226 
293336404347 


Then he gave these instructions: “The num- 
bers are not in random order. They have a 
principle. Try to find it. I shall give you one 
clue: both rows have the same principle.” 
Most of the subjects soon discovered that 
the principle consisted of alternately adding 
3 and then 4; 


5+3=8, 8 +4 =12, 243m 15 


For Class II, a group of 30 subjects who 
were to learn by rote, the experimenter 
placed on the blackboard: 
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581 215 192 226 
293 336 404 347 


Then he gave these instructions: “In mem- 
orizing, the best method to use is rhythmical 
grouping. Therefore you should learn: two 
nine three, three three six, and so forth.” 
He read the numbers aloud five times. 

The results with the two groups are given 
in Table 10-5. The groups differed little on 
the test given shortly after learning. But 
three weeks later the differences were strik- 
ing. While 23 per cent of Class I, who had 
learned with understanding, gave entirely 
correct reproductions after three weeks, not 
one of the rote memorization group was 
able to give a correct reproduction. The 
number of subjects making excessive errors 
in reproduction likewise shows the superi- 
ority of the understanding group (Katona, 
1940). 

It is obvious that a relationship or rule is 
easier to remember than the detailed illus- 
trations of that rule. It is certainly easier 
to remember that the square of a number 
is the number multiplied by itself than it 
is to remember the table of squares. The 
student who understands his courses needs 
to rely less on rote memory than the one 


who sees the course as merely a collection of 
unrelated facts. 

Learning with understanding has two ad- 
vantages over rote learning: (1) it is more 
permanent, and (2) it is more applicable 
to new problems. Experiments have shown 
that groups learning with understanding 
have been able to master new tasks more 
readily than groups that have learned by 
rote. 

Most of the memorization and retention 
experiments described in this chapter and 
the preceding one have dealt with rote or 
verbatim memory. If instead we consider 
substance memorizing, the role of meaning 
becomes even more pertinent. Results from 
a study on residual learning in college 
biology are given in Table 10-6. Termi- 
nology is forgotten in accordance with what 
we expect from our knowledge of the curve 
of retention, but the application of prin- 
ciples and the interpreting of new experi- 
ments show no such loss. Instead, there is 
a slight gain. This gain may be due to the 
influence of other courses, but then it must 
be noted that the other courses did not 
keep the terminology alive. The practical 
implication is certainly that efficient teach- 


SUMMARY 


End of 
course * 


Naming terminology 
Biology 23% 
Zoology 23 
Applying principles 
Biology 101 
Zoology 127 
Interpreting new experiments 
Biology 125 


Zoology 111 


source: Tyler (1934). 

* The gain during the course is set arbitrarily at 100 per 
cent. The scores a year later indicate what percentage of 
this gain persists. Scores above 100 indicate improve- 
ment beyond that at the end of the course. 


p 


ing will lay stress upon the understanding 
of principles and the application of what is 
learned to new situations, for such learning 
is the kind likely to remain more perma- 
nently available. 


1. When we remember something we may show the marks of earlier 


memory in several ways. Redintegrative memory, or the recollection of a 
personal event, reconstructs a past occasion not only in terms of its con- 
tent but also of its setting in time and place. Such rich memories have been 
little studied in the psychological laboratory. Much easier to test are 
recognition, requiring only a sense of familiarity, and recall, requiring a 
reinstatement of something learned in the past. Saving in relearning is an- 
other test for the influence of prior learning. 


2. The course of forgetting has been studied chiefly for material learned 
by rote, or, as we say, committed to memory. The most usual form of the 
curve of retention is that of rapid forgetting at first, followed by decreasing 
losses. The form holds true for different sorts of materials, but the time 
axis differs. About as much forgetting of nonsense syllables may occur in 
a day as occurs in a year from the more meaningful substance of a college 


course. 


3. Under some circumstances there is an initial rise in the curve of reten- 
tion. A retention curve of this form—the rise before the curve begins to 
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fall—is called a reminiscence curve, without implying an explanation of 
“reminiscence.” 


4. Four theories that seek to account for forgetting have been proposed: 
(1) the theory of passive decay through disuse, (2) the theory of systematic 
distortions of the memory trace, (3) the theory of retroactive and pro- 
active inhibition, and (4) motivated forgetting, illustrated by repression and 
the effect of goal-seeking (i.e., motivation to complete unfinished work) 
on retention. These four theories are supplementary rather than contradic- 
tory, and each calls attention to important features of forgetting. The 
memory trace is purely hypothetical, and has not been identified in the 
nervous system. 


5. Most of the improvement in retention comes about through improved 
methods of fixating the material in the first place, and in part through 
practice in recall. It is doubtful if there is any change in basic retentivity, 
though little is known with any assurance about the nature of this under- 
lying basis for memory. 


6. The rapidity of memory loss is lessened by active recall during 
learning, by overlearning beyond bare mastery, and by periodic reviews. 
Logically understood material is retained much better than material learned 


by rote, 


The classical study that introduced the experimental study of memory is 
Ebbinghaus, Memory (1885, tr., 1913), still readable today. The experiments 
carried out in the tradition of Ebbinghaus are well summarized in McGeoch 


Less conventional treatments are those of Bartlett, Remembering (1932), in 
which productive as well as reproductive memory is considered; Katona, Or- 
ganizing and memorizing (1940), emphasizing the distinction between rote 
memorizing and learning with understanding; and Rapaport, Emotions and 
memory (1942; reprinted 1950), dealing with what in the text is called mo- 
tivated forgetting. 
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Most of the principles of learning and re- 
tention suggest practical applications, but it 
is never possible to move directly from gen- 
eral principles to applications, It is always 
necessary to take account of the setting, to 
try out the principles in practical contexts, 
and to make adjustments to fit the demands 
of special conditions, A drug may be found 
to kill the bacteria causing a given disease, 
but before this knowledge can be put to 
use, the dosage of the drug must be decided 
upon as well as the most appropriate way 
to administer it. In this chapter we shall cx- 
amine the laboratory findings that bear most 
directly upon the problems of efficient learn- 
ing, and that yield suggestions for the man- 
agement of learning. 


Economy in Acquiring Skill 
and in Rote Memorization 


The many experiments on multiple-response 
learning have led to the discovery of cir- 
cumstances favorable to rapid learning. 
When these laboratory findings are con- 
firmed in more practical situations, they 
help the teacher to teach and the student to 
learn with maximum efficiency. 


Massed vs. distributed practice 


By massed practice is meant the crowd- 
ing of trials or practice sessions close to- 
gether; distributed practice implies rest in- 


tervals between trials or sessions, Abundant 
evidence exists that learned performances 
are better (for a given amount of practice) 
when practice is distributed rather than 
massed, although there are a number of 
exceptions to this generalization, Let us first 
examine the evidence that distribution is ad- 
vantageous, 

We have already seen this principle dem 
onstrated in the experiment on mirror draw- 
ing (Figure 9-14, p. 268), where greater 
gains were made with one trial per day 
than with all trials in one day. The gen- 
eralization holds for the intertrial intervals 
within a single session as well (Figure 
11-1). In this experiment, the frequency of 
eyelid responses yielded in 100 trials varied 
directly with the interval of time between 
trials (Spence and Norris, 1950). 

There is evidently a relationship between 
the advantages of distributed practice and 
the circumstances under which reminiscence 
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1950) 
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The first three one-minute trials (Ist, 3rd, and 5th min- 
utes) were alike for both groups. Thereafter Group A 
practiced one minute and rested three minutes. Group B 
practiced three minutes and rested one minute. Note that 
scores at each minute for Group B fell off within prac- 
tice (solid lines) but increased after rest (dashed lines). 
(After Doré and Hilgard, 1937) 


is found (p. 294); the two phenomena are 
alike in that they show an increased effect 
of prior practice after an interval of elapsed 
time. It is appropriate to review at this time 
the major theories used to explain the ad- 
vantage of distributed practice, when such 
advantage is found. 


1. Recovery-from-Work Theory. As we 
saw in Chapter 10, the recovery-from-work 
theory assumes that continuous practice is 
fatiguing, so that the subject cannot show 
all that he has learned and his scores 
are therefore lower than they would be if 
he were rested. With rest, all the learning 
that occurred has a chance to show itself 
in the actual scoring. An experimental illus- 
tration of this possibility is shown in Figure 
11-2, Note that with continuous practice 
there is an actual decrease in scores, with 
recovery during the rest intervals. The 
theory does not cover all the significant 
facts, however; note that the subjects with 
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massed practice had more actual practice 
than those with distributed practice and yet 
made identical scores at the end of the ex- 
periment. Apparently there is some addi- 
tional inefficiency in the massed practice, 
something other than the generation of a 
fatigue which can be recovered from. 

2. Differential Forgetting Theory. This 
theory assumes that the subject learns both 
the correct performance and some irrelevant 
performances that interfere with it. But the 
irrelevant performances are likely to be less 
well practiced and so may be forgotten more 
rapidly than the correct and better-learned 
performances. If the interfering perform- 
ances fall off rapidly enough, so that the 
original learning shows up before much of 
it has been forgotten, then there will be a 
rise in the performance curve (reminis- 
cence) between trials. Plausible as this 
theory sounds, most of the evidence for it 
is very indirect and unsatisfactory (Buxton 
and Ross, 1949). 

3. Consolidation Theory. This theory 
assumes that the full effect of whatever 
underlies learning takes time, so that allow- 
ing time between trials permits this con- 
solidation or “setting” process to take place. 
The neurophysiological theories which as- 
sume that some sort of growth at synapses 
accompanies learning (p. 55) would find 
some support were this consolidation period 
demonstrable. The results of Doré and Hil- 
gard (Figure 11-2) would be consistent 
with the notion that elapsed time was de- 
termining the course of improvement rather 
than the number of trials. Recent experi- 
ments by McGaugh and Hostetter (1961) 
have again opened consideration of this 
theory, which heretofore has found only 
scattered support and has faced a number 
of objections. McGaugh and Hostetter ar- 
gue that if the interferences of waking ac- 
tivity prevent the consolidation of what was 
learned, then material tested after a period 
of sleep should be better retained than ma- 
terial tested after waking, as had been found 
by earlier investigators (see p. 298). But 
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When sleep follows immediately after learning, retention is high (82-86 per cent), regardless of whether 
the sleep is followed by waking activity before relearning. When learning is followed by waking activity, 
retention is less (64-59 per cent), regardless of whether sleep intervenes before the test of retention. 
The results show Group | to have higher savings (i.e., retention) than Group III, and Group II to have 
higher savings than Group IV, with equal elapsed time in each comparison. These results are statistically 


significant. (After McGaugh and Hostette: 


1961) 


they add another step to the argument: if 
sleep comes only after a period of new wak- 
ing activity which is long enough to inter- 
rupt consolidation, it should not be of any 
benefit in retention; conversely, if waking 
activity follows a sleep period which is long 
enough to consolidate learning, then the 
waking activity should no longer be dis- 
ruptive. Their results are entirely in line 
with their predictions (Figure 11-3), thus 
giving support to a consolidation theory. 


The above theories all assume that 
distributed practice is advantageous over 
massed practice; if they were fully satisfac- 
tory, they would also have to account for 
the exceptions. The puzzling questions 
raised by massed and distributed practice 
have been studied in a long series of investi- 
gations by Underwood and his students 
(e.g., Underwood, 1961, and references 


cited there). Most of the experiments are on 
rote memorizing, sometimes using the serial 
anticipation method, sometimes the method 
of paired associates. Usually (but not al- 
ways) distributed practice led to more 
rapid learning, but seldom, in these experi- 
ments, did it lead to better retention. Hence 
the generalization that distributed practice 
is a favorable condition of learning has to 
be stated with extreme caution, especially if 
it cannot be shown to have advantages for 
retention. 

Other reservations over distribution of 
practice arise when more difficult materials 
are learned, In some kinds of hard puzzles 
or other “thought” problems there seems to 
be an advantage in staying with the problem 
for a few massed trials at first, rather than 
spending a day or more between trials 
(Cook, 1934; Garrett, 1940; Ericksen, 
1942). This kind of learning calls for a 
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varied attack, rather than a smooth-running 
skill or rote performance, It may be that 
massed practice leads to such variability, 
which is possibly an advantage in problem- 
solving but a disadvantage in serial learn- 
ing. 


Learning by wholes and by parts 


Suppose you have a long poem to mem- 
orize. Is it better to learn one stanza at a 
time or to learn the poem as a whole? Early 
studies of this problem favored the gen- 
eralization that it is better to learn by the 
whole method rather than by the part 
method. Later studies have usually turned 
out ambiguously, with neither method uni- 
formly better than the other. The problem 
remains an important one, at least for 
those people who have to memorize the 
lines of a play or a musical selection. 

One analysis of the whole-part problem 
proposes that all the following factors have 
to be considered, because they have all 
proved important in one or more experi- 
ments: 


1. The more intelligent the subject, the 
more likely that the whole method will 
prove advantageous. 

2. The advantage of the whole method in- 
creases with practice in using it. 

3. When practice is distributed rather than 
massed, the whole method becomes in- 
creasingly favorable, 

4. Material that is meaningful and unified 
tends to favor the whole method. 

5. The total length of the material, the ac- 
tual sizes of the parts, and the number of 
parts making up the whole must be con- 
sidered. (There is no simple rule here, 
for it is quite possible that very short 
and very long passages will profit from 
the whole method, with in-between ones 
favoring the part method.) 

6. A disadvantage of the part method is 
the time required to connect the sepa- 
rately learned parts. Methods that get 


around this difficulty will reduce the ad- 
vantages of the whole method. 

7. Following the separate learning of the 
parts, attempted recall may reveal more 
mutual interference among the parts with 
some materials than with others. Hence 
the disadvantage of the part method may 
depend upon the material to be learned. 


What general conclusion emerges from 
this? In general, the whole method is prob- 
ably advantageous, but slavish adherence 
to it cannot be recommended. In the learn- 
ing of rote material there is a well-known 
serial position effect, which means that the 
ends are learned most readily and that the 
hardest part to learn is the middle (Figure 
11-4). Slavish following of the whole 
method leads to overlearning of the begin- 
ning and end material in order to achieve 
bare mastery of the material in the middle. 
It seems only sensible, therefore, for the 
learner to select for special practice the 
parts that are most difficult to learn. Re- 
membering that the recombining of parts 
is a disadvantage of the part method, the 
learner should make a running start in prac- 
ticing the more troublesome parts; that is, 
he should start just before a transition to 
the difficult material and should run be- 
yond the next transition. Thus he will have 
practice in maintaining the whole while giv- 
ing special attention to the part. 

If the part is naturally separable from the 
whole, there is no reason why part learn- 
ing should be disadvantageous. For ex- 
ample, in the game of golf, driving and putt- 
ing are such separable activities that it 
makes good sense to practice them sepa- 
rately. But in swimming, the arm and leg 
movements and the breathing represent such 
a closely interrelated whole that one would 
expect a gain from the whole method, Thus 
the advantage of the whole method over the 
part method depends somewhat on how we 
define wholes and parts. In one study in 


+ These seven points are paraphrased from Mc- 
Geoch and Irion (1952), pp. 501-07. 
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ginning or the end. The 


a 
Ss 


2 
s 


curves are for the levels of 


Successes at each position (per cent) 
we 
s 


mastery indicated: 3 sylla- 


5 


bles correct out of a list of 
12 syllables; 5 syllables cor- 
rect; and 7 syllables correct, i 2 
(After Ward, 1937) 


which the whole was defined as a unified 
pattern and the parts were unnatural sub- 
divisions, the advantages of the whole 
method were easily demonstrated (Seagoe, 
1936). 


Effect of meaningfulness 


In general, one can learn meaningful ma- 
terials more readily than nonsense. But we 
need to say more than that a task is mean- 
ingful if we are to understand the influence 
of meaning upon acquisition. We may dis- 
tinguish four kinds of meaningfulness that 
affect learning: 


1. Meaningful items vs. nonsense items. 
As the results given in Table 11-1 indicate, 
haphazard lists of real words are learned 
more easily than haphazard lists of non- 
sense syllables, and nonsense syllables that 
suggest words are learned more easily than 
nonsense syllables that do not suggest words, 
The beginner who is learning to receive tele- 
graphic messages does far better with letters 
that make words than with letters in non- 
sense order (Taylor, 1943). 

2. Patterned material vs. unorganized 
material. If for random lists of words we 
substitute words that connect to make intel- 
ligible prose or poetry, ease of learning is 
further increased (Reed, 1938). 


4 5 é 7 8 9 10 W 12 
Position of syllable in list 


3. Logical meanings and understood re- 
lationships. Substance learning or logical 
learning involves ideas in relationship—such 
as the causes of the Civil War, or how to 
derive a formula for the area of a circle. 
Experiments show that memory for the basic 
ideas of a passage that is understood is more 
permanent than rote learning (Briggs and 
Reed, 1943), 


Number of items 
recalled after 2 
minutes’ study of 
Material memorized 10-item lists 
pret arn 
Nonsense syllables ij = 
High association value (100%) * 74 
Medium association value (53%) 64 
Low association value (0%) 5.1 


SOURCE: McGeoch (1930). 

* “Association value” refers to the tendency for the 
nonsense syllable to elicit an associated word in a verbal 
association test. All syllables in the 100% list, but none 
of the 0% syllables, call forth words under the condi 
tions of the test. 
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4. Knowledge of use. Another kind of 
meaning is the “what-for” meaning, help- 
ful in the learning of many skills, formulas, 
and procedures. Something may be mean- 
ingful in terms of use even though its inner 
workings are not understood. Many licensed 
automobile drivers know very litttle about 
internal-combustion engines, clutches, or 
fluid drives. A statistical formula may be 
used if you know what it is for even though 
you may not know how it is derived. 


Each of the four preceding kinds of mean- 
ingfulness affects learning and has practical 
consequences for efficient learning. Learn- 
ing can be facilitated by making all tasks as 
meaningful as possible. 


Knowledge of results 


We learn many things by paying attention 
to outcomes. When we shoot at a target, 
we try to aim a little higher if the last shot 
went too low. But learning is not quite as 
rational as this; we do not always use all 
the information available to us, and some- 
times we use it without being aware of it. 
In one experiment, for example, subjects 
were asked to say words. If they gave plural 
nouns they were rewarded, while other re- 
sponses were ignored. They learned to give 
plural nouns, but without knowing what it 
was they had learned (Greenspoon, 1955). 

In the pursuit-rotor task the subject 
knows fairly well when his stylus is on the 
target, because he watches the target as it 
goes around and makes corrective move- 
ments when he loses it. Hence he is con- 
stantly influenced by knowledge of results. 
Even so, if he hears an audible click when 
he has succesfully remained on the target 
for an appreciable time, he improves more 
rapidly (Reynolds and Adams, 1953). 
When errors as well as successes are sig- 
naled, learning is speeded if the subject is 
told both the size and the direction of the 
errors. 

These results can be applied to industrial 
tasks and classroom learning. The beneficial 
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effects of knowledge of results have been 
shown in the industrial training of disk 
cutters (Lindahl, 1945). In this process 
the operator has to use his right foot and 
both hands in cutting small disks from 
tungsten rods. When trained subjects saw 
records of their own performances, they 
were able to correct their work accordingly, 
The group trained with this knowledge, as 
compared with a group trained without this 
advantage, cut more disks per wheel and 
broke fewer cutting wheels in the process. 

Students in a freshman chemistry class 
who learned their right and wrong answers 
immediately after they took their hour 
quizzes during the term did significantly 
better on the final examination than stu- 
dents in a matched group who waited until 
the next meeting of the class to find out 
their results (Angell, 1949). Apparently, 
promptness of knowledge of results is im- 
portant. 

Knowledge of results does two things: 
(1) It furnishes information according to 
which mistakes can be corrected and per- 
formances improved. (2) It makes a task 
more interesting to the learner, and thus 
has incentive value. 


Transfer of Training 


One problem of economy in learning is the 
extent to which the learning of one thing 
helps in the learning of something else. 
This spread of learning is usually called 
transfer of training. 


Formal discipline 


An older view of the nature of transfer 
of training was often stated as the theory 
of formal discipline. This theory held that 
the mind is made up of faculties that can 
be strengthened through exercise much as 
muscles are strengthened. It was advanced 
in support of keeping in the high school 
curriculum such studies as Latin and Greek 
whose content is little used in everyday life. 


In educational writings of a half-century 
ago, the argument that these subjects pro- 
vide the discipline necessary to strengthen 
the mental faculties was advanced in such 
statements as: “Study of Latin trains the 
reason, the powers of observation, compari- 
son, and synthesis.” 

The doctrine of formal discipline has been 
largely discredited by experiments. Some 
iransfer takes place, but it depends much 
more on learning to use for another pur- 
pose the specific thing learned than on for- 
mal mental training. For example, the study 
of Latin does indeed improve the under- 
standing of English words, but only those 
with Latin roots. It does not improve the 
understanding of words of Anglo-Saxon 
origin (Thorndike and Ruger, 1923). 

Thorndike carried out an investigation 
with 13,500 senior high school students to 
determine the effect on reasoning ability 
of studying various subjects (Thorndike, 
1924). By studying the reasoning abilities 
of students who had taken different com- 
binations of courses, he found that those 
who had taken courses in mathematics and 
languages reasoned somewhat better than 
those who were taking cooking and stenog- 
raphy. But he came to the conclusion that 
the results were due not to what the courses 
taught but to the fact that brighter students 
chose the abstract courses. The differences 
in the results were slight, whatever the rea- 
sons for them, so that the experiment gave 
no support to the idea that certain studies 
provided mental discipline. 


Classical theories of transfer 


Two classical theories of transfer of train- 
ing find support in experimental data: the 
theory of transfer through identical com- 
ponents, and the theory of transfer through 
principles. 


Transfer Through Identical Components. 
This theory, identified with Edward L. 
Thorndike and Robert S. Woodworth, sug- 
gests that in a new situation the learner 


takes advantage of what the new situation 
has in common with earlier experiences. 
For example, the student who has had 
botany is helped in zoology because he 
knows how to use the microscope. These 
common components are carried over so 
directly from one task to another that the 
theory of transfer through identical com- 
ponents scarcely classifies as a theory of 
“transfer” at all. 


Transfer Through Principles. The learner 
need not be aware of identical components 
for these to mediate transfer. But sometimes 
he can use a previously learned principle in 
a new application, with full awareness of 
what he is doing. The principles that the 
Wright brothers learned in flying kites were 
applied by them in building an airplane. 
Principles of reasoning learned in mathe- 
matics are equally applicable in logic. Trans- 
fer through principles was emphasized by 
Charles H. Judd, a prominent psychologist 
of the early twentieth century. He proposed 
that what makes transfer possible is not 
the objective identities between the two 
learning tasks but the appropriate appli- 
cation in the new situation of principles or 
generalizations learned in the old. The fol- 
lowing experiment by Hendrickson and 
Schroeder (1941) (similar to one Judd had 
earlier conducted) gives support to his 
theory. 

Two groups of boys shot with rifles at a 
target submerged under water. After they 
had become reasonably proficient when the 
water was at a certain depth, the depth of 
the water was changed. For one group, 
learning to hit the target at the new depth 
was a matter of trial and error. But the other 
group studied the principles of refraction 
so that they understood the displacement of 
the target under water. The group that knew 
the generalization made better scores when 
the depth of the water was changed, for 
their prior learning was now adaptable to 
the new arrangement. 
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CRITICAL DISCUSSION 


To these classical theories we may now add 
a more contemporary theory, based on stim- 
ulus-response analysis. 

Suppose that a subject has learned a stimu- 
lus-response sequence, $,-R,. Two clear cases 
of related new learning arise: learning a new 
response to the familiar stimulus (S,-R»), or 
learning to give the familiar response to a 
new stimulus (Sy-R,). It becomes a matter of 
experimental study to find out whether the 
effect of old learning will be a help (positive 
transfer) or a hindrance (negative transfer). 
The next step in the analysis is to consider what 
will happen if the subject attempts new learn- 
ing with stimuli or responses (or both) show- 
ing some resemblance to the original stimuli 
and responses, rather than with totally novel 
stimuli or responses. Then we would expect 
gradients of generalization to apply, similar to 
those studied in simple conditioning. 

A well-known experiment performed a num- 
ber of years ago was designed to investigate 
these possibilities (Bruce, 1933), The experi- 
menter chose to work with paired-associates 
learning, because the stimulus material and 
the response materiál are of the same kind, 
and stimuli and responses can be made more 
or less similar at the discretion of the experi- 
menter, The subject first learned a list with 
one set of paired items. The transfer effects 
were then studied as he learned a second list 
with specified changes. The main conclusions 
from Bruce's experiment are as follows: 


1, If the new stimuli are similar to the orig- 
inal ones and responses remain identical, high 
positive transfer results. That is, learning $,-R, 
makes it easy to learn S,'R,, where S, and S,' 
are similar, This is the result that would be 
predicted from knowledge of generalization in 
conditioning. 

2. If the new stimuli are dissimilar from the 
original ones but responses remain identical, 
slight positive transfer results. That is, learn- 
ing S,-R, helps in the learning of So-R,, even 
though S, and S, are dissimilar, The practical 
meaning of this is that, if we already have a 
response in our repertory of learned responses, 
it is a little easier to attach it to a new stimulus 
than to learn both a new response and a new 

stimulus. 
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3. If the stimuli are identical and the re- 
sponses are similar but not identical, there is 
negligible transfer. Learning $,-R, does not 
help very much in the learning of S,-R,’, even 
though R, and R,’ are similar. One suspects 
that there must be some interference due to 
conflicting response tendencies when the two 
responses are made to the same stimulus, 

4. If the stimuli are identical but the re- 
sponses are dissimilar, negative transfer is 
found. Learning S,-R, interferes with the 
learning of S,-Rə when R; and Ry are dissimi- 
lar. This result confirms the suspicion above; 
learning a new response to a stimulus that al- 
ready has a response attached to it produces 
conflict, and hence negative rather than posi- 
tive transfer. 


Bruce’s results have led to a number of 
further efforts to specify in greater detail the 
circumstances under which tasks will interfere 
with each other and those under which they 
will be mutually facilitating. Osgood (1949), 
on the basis of some additional experimental 
evidence, developed a three-dimensional model 
summarizing the relationships to be expected 
with various combinations of stimulus and re- 
sponse similarity. He did not attempt to as- 
sign quantitative values, but indicated the di- 
rection of results to be expected. In a test of 
his model, Bugelski and Cadwallader (1956) 
failed to confirm some of his conjectures. Ap- 
parently the matter is complex enough to re- 
quire careful control of the set of the learner, 
the nature of the experimental materials, and 
the definition of similarity, before assertions 
can be made with assurance. Osgood assumed 
that a common model could be used to show 
the results for transfer and for retroactive in- 
hibition, an assumption that Lindsay (1959) 
has shown to be faulty, 

While these efforts have therefore not yet led 
to definitive conclusions, they show the ad- 
vantage of a careful analysis as against broad 
statements about the nature of transfer. 
m 


Concluding remarks on transfer 


The foregoing discussion of transfer gives 
some hints as to the circumstances under 
which transfer may occur—when it will be 
positive and when negative—but it does not 
tell us very much about the size of the ef- 
fects to be expected under ordinary circum- 


stances. Under ordinary circumstances the 
stimulus and response changes upon which 
similarities and differences rest are not usu- 
ally clearly specified. 

The experiments on transfer in practical 
situations permit the following summary: 


1. Transfer tends to be less than the 
traditionalists commonly believed and often 
less than the learner himself expects. For 
example, gain in learning high school ge- 
ometry from a prior study of high school 
algebra is so negligible that it matters very 
little whether a student joins a geometry 
class with or without the algebra prere- 
quisite. In general, it is more economical to 
attack directly any activity to be learned 
rather than to approach it indirectly via ex- 
pected transfer. That is, if the aim is to learn 
French, it is more economical to begin by 
learning French than to begin by learning 
Latin in order that Latin may be an aid in 
learning French. (This does not deny, of 
course, that knowledge of Latin is an aid 
in learning French.) 

2. Conversely, the possibilities of trans- 
fer are somewhat greater than were implied 
by the early critics of formal discipline. How 
much transfer there is depends in part on 
the method of teaching and, hence, the 
method of learning. Good study habits and 
good attitudes toward school work transfer 
readily, for they are relatively independent 
of the content of courses. But transfer is 
not automatic, even when good possibilities 
for transfer exist. These possibilities have to 
be made use of skillfully by the teacher 
and the learner, as the following experiment 
shows. 

College students served in an experiment 
to test how well they could retain six kinds 
of memory materials: poetry, prose, mis- 
cellaneous facts, Turkish-English vocabu- 
lary, history dates, and orally presented 
consonants. The 108 subjects were divided 
into three groups. One group (practice) 
spent 177 minutes in memorizing similar 
material between each test. A second group 


(training) spent 177 minutes partly in prac- 
tice in memorizing similar material and 
partly in being taught certain principles of 
efficient learning, such as favoring wholes, 
self-testing, and attention to meaning. A 
third group (control) took the memory tests 
before and after a time period equivalent 
to the practice time of the other groups. 

Results of the final test showed that the 
group that had merely practiced memoriz- 
ing similar material did little better than the 
control group that had had no intervening 
practice. The training group, however, aver- 
aged 30 to 40 per cent better than the other 
two groups (Woodrow, 1927). 

Improvement in learning how to learn, 
which is certainly part of transfer, came 
about in the foregoing experiment only 
when the practice period was used for train- 
ing directed toward such improvement. If 
Latin, for example, is to be taught in order 
to increase English vocabulary, special at- 
tention must be given to word derivation. 
In one investigation it was found that spe- 
cial work in a Latin class on the derivations 
of English words resulted in a gain in Eng- 
lish vocabulary twice that made by stu- 
dents in a conventional Latin class (Has- 
kell, 1923). 


Teaching Machines 
and Programed Learning 


A great deal of society's energy is spent 
upon learning, that is, upon instruction in 
schools, upon teaching workers their jobs, 
and upon persuading people to adopt one or 
another point of view toward the solution 
of social problems. The aim of an applied 
psychology of learning is to produce as 
high a quality of learning as possible with 
the greatest possible efficiency. In recent 
years there have been many public discus- 
sions of the issues involved in the preferred 
methods of teaching reading, arithmetic, and 
social behavior. All of these concern the 
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11-5 


Pressey’s multiple-choice self-scoring machine 


appropriate applications of the principles of 
learning in the arts of practice. 

In the course of promoting learning there 
have been developed throughout history a 
number of teaching aids, in the form of both 
methods and materials. Among the time- 
honored methods is the recitation, whether 
in rote fashion by the group or in individual 
question-and-answer sessions. Among the 
traditional aids are the blackboard, the 
slate, the notebook, charts and maps, the 
textbook, the workbook. With the develop- 
ment of more modern technology, the mo- 
tion picture, the radio, and, more recently, 
the closed-circuit TV have become impor- 
tant adjuncts to instruction. Many investi- 
gations have been conducted to determine 
the effectiveness of these aids. The usual 
finding is that there is instructional bene- 
fit from the appropriate use of each of them, 
but the benefit is not as great as enthusiasts 
would wish it to be. 


Three kinds of teaching machine 


A relative newcomer on the scene is the 
so-called teaching machine (Galanter, 1959; 
Lumsdaine and Glaser, 1960). Although 
still largely in the developmental stage, such 
devices are worth considering because of the 
way in which they illustrate principles of 
the management of learning. 

Let us first consider three devices typical 
of the many that are now being developed. 
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The problem appears in the 
window, with one answer to be 
selected from four presented. 
When the subject has pressed 
the correct key, the problem 
and a 


moves on new one 


appears, The machine 


counts 
the erroneous answers. (From 


Pressey, 1927) 


Ohio State Univ. Photo 


The first of these (Figure 11-5) was de- 
veloped over thirty years ago by S, L. 
Pressey at Ohio State University (Pressey, 
1926). While originally developed as a self- 
scoring machine for giving examinations, it 
was soon applied as a self-instructional de- 
vice. The student reads the question and 
chooses the correct answer; then he presses 
the button corresponding to this answer. 
If he is correct, the next question appears 
in the slot; if he is incorrect, the original 
question remains until he presses the right 
button. Because he knows he is right when 
the question moves, he has immediate in- 
formation that tells him which answer was 
correct, and he learns this while testing him- 
self. The machine counts the number of 
errors that he makes, so that his total score 
on the test can be read off as soon as he is 
finished. 

Pressey’s machine did not catch on, al- 
though a number of studies by him and his 
students showed it to be effective as a teach- 
ing device. A new forward push was given to 
the idea of automatic self-instruction by the 
publication of an important paper in 1954 
by B. F. Skinner of Harvard University 
(Skinner, 1954), whose experiments on 
operant conditioning we studied earlier (pp. 
258-65). Skinner and his students have pre- 
pared several different models of machines; 
one inspired by Skinner’s work is shown in 
Figure 11-6. The items to which the student 


makes his responses are presented in the 
form of statements with a fill-in blank (see 
the space at the left of the machine). The 
student writes the appropriate word in the 
answer space at the right of the machine, 
then moves a lever which covers his answer 
with a transparent window and simulta- 
neously exposes the correct answer for him 
to compare. He now decides whether he is 
right or wrong, and then moves the knob 
at the left to present the next item in the 
sequence. 

Not all automatic instruction devices 
depend on the simple question-and-answer 
method. A quite different device was de- 
veloped in the U.S. Air Force (Lumsdaine, 
1959). Step-by-step film projection is used 
to teach a technician how to operate a piece 
of electronic equipment. A single demonstra- 
tional segment appears on the screen until 
the learner has mastered it. He then presses 
a button to bring on the next illustration, 
and so on until he has learned the complete 
operation. 


Programing 


The essence of learning by means of a 
teaching machine lies of course in the ma- 
terial to be learned, arranged in such a form 
as to be most readily mastered. Such a 
body of arranged material is called a pro- 
gram, and the advantages of a program can 
be obtained without a machine. The pro- 
gram is not intended as a review or testing 
device, as in some older forms of testing 
machines or workbooks; it is intended to do 
the teaching, that is, to do the sorts of 
things textbooks and teachers do prior to 
an examination. Hence a program must 
present information and must make it pos- 
sible for the learner to participate by supply- 
ing answers that are at first hinted at or 
prompted before they are overlearned in 
further use. Hence the person who con- 
structs a program has to have in mind the 
organization of knowledge, both its logical 
organization (what has to be known before 
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A Skinner-inspired machine 


Will Rapport 


A statement with a fill-in blank is presented in the open 
space at the left of the machine. The student writes the 
appropriate answer in the right-hand space. 


something else can be understood) and its 
psychological organization (how attention 
can be directed to significant parts, gen- 
eralizations made from prior information, 
and so on). Because these tasks are elu- 
sive, actual programers try their programs 
out on intended learners, correcting them 
as they go. A successful program is one 
that can be mastered by its intended learn- 
ers with very few errors; if the material is 
well arranged, the correct learning takes 
place in orderly progression. 

Some of the kinds of techniques used to 
furnish cues are illustrated in Table 11-2. 
They show how the student can be led to 
give the correct answer by the form in 
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A response is made to a stimulus (plural: stimuli). For stimulus 
Programed the response “4,” the stimulus might be “How much 
fearing is 2+ 22” Similarly, if the response is “Paris,” then 


“What is the capital city of France?” would be 


called the 


To the stimulus “hand,” the student of Russian 
responds “ruka.” To “city,” he responds “gorod”; 
to “table,” “stol.” He makes Russian responses to the 


stimuli 


English words which serve as 


In these pages the statements you are reading are the 
stimuli, whereas the words you are writing in the 


responses 


blanks are your — 


You ure accustomed to think in terms of an “answer” 


stimulus 
being given to a “question.” We can generalize more 
conveniently if we say, instead, that a response has 
been made to a 
We learn what responses go with what stimuli through associate 


the process of forming “associations.” Thus, the 
learner is said to associate “4” with “2 + 
associate “Paris” with “capital city of France”; to 


“H,O” with “water.” 


It appears that much of learning throughout life is 


responses 
based upon the formation of associations between 


stimuli and = 10 


Carefully conducted studies have shown that certain 


associations 


conditions aid the formation of 
between stimuli and responses, 


Skillful teaching is not a mysterious art. 
Fundamentally, it consists of employing those 
conditions which are known to aid the formation of 


associations 


stimuli, responses (either order) 


between 


and 


Here are the opening steps of a short 
general public. In the printed version the ste; 
correct responses on the following left-hand pi 
5; the preceding four items have identified lea; 
that learning involves making responses. (By 


program designed to introduce programed instruction to the 
Ps appear on successive right-hand pages with the 
age. The sequence presented here begins with Item 
rning as the subject of the program and have shown 
permission from Milton and West, 1961) 
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1. Partial presentation of a word, with omitted letters to be filled in, 
2. Similarity of ideas, calling for a response that is provided in a similar context, e.g.: 


Just as smoke rises, warm air will also 
3. Similarity of grammatical construction, e.g.: 


The higher the temperature, the faster the molecules move; the lower the temperature, the 


they move. 


4, Constriction of the range of response by grammatical construction, e.g.: 


The throttle is advanced just 
such as before or after.) 


the ignition is turned on. (Requires a temporal word 


5. Similarity of word roots with similar meaning used in a preceding “frame” or earlier part of the same 


frame, e.g.: 
A candle flame is hot; it is a(n) 
same root as candle.) 
6. Obvious transpositions, e.g.: 


Gross profit less overhead equals net profit; so to get net profit you subtract 


source of light. (Desired response “incandescent,” 


from 


ee 


SOURCE: Lumsdaine, in Lumsdaine and Glaser (1960), p. 535. 
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which a statement is made. A sample of an 
actual teaching program is given in Figure 
11-7. The unit of a program has come to 
be called a frame, for it is the material that 
is exposed at one time; it may be a ques- 
tion, a statement, a problem to be solved, 
but in any case it has a definite answer or 
outcome if it is mastered. 

As just indicated, the essence of the new 
self-instruction approach lies in the pro- 
graming of materials, not in the mechanical 
form of presentation. Careful studies com- 
paring programs learned in book form and 
by teaching machine have shown the two 
methods to yield essentially similar results. 
In one study, subjects closely matched ac- 
cording to intelligence and preknowledge of 
basic electricity (the content of the course) 
were assigned either to the programed book 
or to the teaching machine. They learned the 
course in the same average number of hours, 
gave essentially similar results on a factual 
examination at the end, and showed equal 
facility in applying the concepts learned to 
new problems (Table 11-3). This does not 
mean that the teaching machine has no ad- 
vantages. Especially for research purposes 


it is important to have the record that it 
provides. In the end the machine might 
prove more economical, insofar as the an- 
swers are written in the programed book 
and it is therefore destroyed in a single use, 
while the program can be used over and 
over again in a machine, only the answer 
tape being replaced. (However, it appears 


Teaching 
machine 


Predictors 

1. Aptitude (Otis) * 50.8 
2. Preknowledge 17.6 
Criteria 

1. Time (hours to complete) 51.0 
2. Facts (items in test) 52.3 


3. Concepts (problems solved) 


source: Holt and Hammock (1961). 
* Standardized with mean of 50.0. 
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that some publishers have anticipated this 
problem by providing separate answer sheets 
and eliminating the answer spaces in the 
printed book.) For some subjects the move- 
ment of the machine and the supplementary 
clicks may have motivational significance. 
Many related issues are now the subject of 
investigation. 

There are many possibilities within pro- 
graming, and machines can be designed 
to handle various kinds of programs. Not 
all programs follow a single track through 
the material; another possibility is branch- 
ing, depending upon what the learner does. 
For example, he may be given alternative 
answers to select, where he goes next de- 
pending on the alternative selected; if he 
chooses a wrong answer, his error is 
pointed out to him, and he is given help 
to avoid making that error again. If he has 
done very well on a number of questions, 
he may be given an opportunity to jump 
ahead, or, if he has made a number of 
mistakes, he may retrace his steps or take 
an alternative route to clear up his difficul- 
ties. These aspects are built into the pro- 
gram, and machines are then designed to 
make it easier to do what the program in- 
tends. 


Principles illustrated by teaching 
machines 


What principles of the management of 
learning do these machines illustrate? 
Lumsdaine (1959) has called attention to 
the following three features: 


1. The learner is actively responding, 
practicing and testing each step of what 
is to be learned. The old adage of “learn- 
ing by doing” is well exemplified, in con- 
trast to the passive learning that sometimes 
takes place in the lecture hall. 

2. The learner finds out with a minimal 
delay whether or not his response is cor- 
rect, leading him either directly or indi- 
rectly to correct his errors. This we know 
to be important whether we refer to the 


importance of immediate reinforcement of 
operant responses or to the importance of 
knowledge of results in learning. In most of 
the devices the last response made to the 
question is the correct one, a condition that 
is also favorable to learning. 

3. The learner moves ahead on an indi- 
vidual basis at his own rate. The rapid 
learner can bounce through the steps, while 
the slower learner can plod his way until 
he too completes the right answers. 


There are a number of unsolved prob- 
lems about teaching machines. Skinner be- 
lieves that there is real advantage in hav- 
ing the learner provide his own responses 
(as in the machine of Figure 11-6), be- 
cause this simulates more nearly the man- 
ner in which problem-solving occurs in 
real life, where recall has to be made ap- 
propriately with minimal cues rather than 
with the aid of alternatives of which one 
has to be recognized as correct. (This is 
the distinction between the short-answer 
question on a course examination and the 
multiple-choice question.) An advantage 
of the multiple-choice arrangement is, how- 
ever, that the student has the right an- 
swer before he moves on, and this may be 
a help to learning. This kind of issue is re- 
solved only by experiment, and of course 
it may turn out that one kind of program 
is better for one purpose and another kind 
for another purpose. 

Dogmatism is out of place in applying 
principles of laboratory learning to a prac- 
tical device such as a teaching machine. 
For example, the principle that we learn 
by doing is a good one, but whether this 
“doing” can be done symbolically or re- 
quires overt movements is a matter for test- 
ing. Several experiments have indicated 
that writing answers in a teaching machine 
may be a waste of time and may slow up 
mastery; in fact, in some cases the advan- 
tage can be shown to lie entirely in orderly 
programing, so that with the answers pro- 
vided in the blanks of the frame, merely 


underlined for emphasis, learning is as ef- 
ficient as with arrangements in which the 
student has to supply the answers (Gold- 
beck, 1960; Goldbeck, Campbell, and 
Llewellyn, 1960). 

Another problem is that of size of step 
in learning. Whoever prepares the material 
for a program has to decide how fast to 
move. Smaller steps tend to take more time 
but to lead to fewer errors (Evans, Glaser, 
and Homme, 1959; Coulson and Silberman, 
1959). In fact, the very small size of step 
that may be required for efficient learning is 
one of the “findings” of teaching machine 
studies; few teachers (or tutors) would 
have the patience to proceed at such a slow 
rate, and textbook writers often assume that 
once an assertion has been made it has reg- 
istered with the student. In practice, the 
size of step to be used in a program will 
undoubtedly depend on many complex fac- 
tors related to the specific learning situa- 
tion, involving the kinds of learners as well 
as the kinds of materials. 

We will undoubtedly see an increase in 
the use of programs to aid learning. The 
phonograph in music appreciation courses, 
the lantern-slide in art courses, the tape- 
recorder in language and speech courses 
are so common that we do not think of 
them as mechanized teaching aids. Pro- 
grams, whether or not they are used with 
self-instructional machines, are innovations 
only in that they are being used in courses 
where heretofore they would not have been 
thought appropriate, as in teaching high 
school courses in grammar (Blumenthal, 
1960) or college courses in psychology 
(Harvard), logic (Hamilton College), or 
interpretation of the Old Testament (Earl- 
ham College). 

There is a gain to be expected from the 
programed learning devices beyond their 
Practical utility: that is their contribution 
to psychological theory. There are already 
Suggestions that individual differences be- 
tween slow learners and rapid learners (as 
shown by other criteria) are reduced when 


they use these devices; if this should turn 
out to be the case, it will make a contribu- 
tion to our understanding of individual dif- 
ferences. Many principles from the theo- 
retical analysis of learning in the laboratory 
are put to the test in programing; time in- 
terval in reinforcement, intermittent rein- 
forcement, distribution of practice, reward 
vs. punishment, stimulus and response gen- 
eralization, and so on. Because most of 
the teaching devices provide an item-by- 
item measure of choices by the subject 
(whether correct or incorrect), the research 
Possibilities are very great. Many labora- 
tory learning devices have deliberately 
slowed up learning by using unfamiliar ma- 
terial (nonsense syllables, for example), 
and by using time pressure (e.g., two sec- 
onds between exposures in a memory drum). 
Heretofore we have been little concerned 
about the amount of frustration that these 
devices have engendered. The teaching ma- 
chine, by contrast, seeks a high level of 
success, and by reducing frustration may 
enhance learning by those very pupils who 
have had the greatest tendency to give up 
in the earlier kind of laboratory study. It 
may be that new interpretations of learn- 
ing will arise because of changes in the sit- 
uation brought about by programed learning. 


Motivational Control 
of Learning 


Learning and motivation are inseparable. 
Any arrangement designed to encourage 
learning must provide for motivation as 
well. 


Reward and punishment in the 
control of learning 

Parents are responsible for training their 
children, teachers their pupils. Anyone who 
finds himself responsible for training or in- 
struction, whether in home, school, army 
camp, or factory, has to make decisions 
about the motives to rely upon. Through 
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11-8 
Intrinsic motivation 


his position of responsibility he usually has 
access to rewards and punishments, and 
part of his success will depend upon his 
skill in using them to encourage the learn- 
ing he wishes, with a minimum of the by- 
products that he prefers to avoid. 


Intrinsic and Extrinsic Relations Between 
Tasks and Goals. In choosing goals to set 
before the learner, it may be possible to se- 
lect those intrinsically related to the task 
rather than those extrinsically related. The 
relation is intrinsic if it is natural or in- 
evitable. For example, the boy who assem- 
bles a radio in order to communicate with 
a friend across town derives a satisfaction 
inherent in the task when he completes the 
instrument and finds that it works. The re- 
lation between a task and a goal is extrinsic 
if the relationship is arbitrarily or artifi- 
cially established. For example, a father 
may promise to buy his son a radio if he 
cuts the grass each week. The radio is an 
incentive extrinsically related to grass-cut- 


| 


Photo 


Harbrace 


Building huts—and enjoying them—require no added incentives. 


ting because there is no natural relation- 
ship between grass-cutting and radio own- 
ership or operation. As we go on to con- 
sider the use of rewards and punishments 
in the control of learning, we shall note 
that they are often extrinsically related to 
the learning tasks leading up to them, and 
that their disadvantages derive from the 
conflicts produced because the incentives 
are arbitrary, i 
The advantages of intrinsic motivation 
are evident from everyday experience. No 
special rewards for good behavior or pun- 
ishments for errors are needed to teach a 
boy to ride his new bicycle. The learning 
and the end result have an intrinsic rela- 
tionship. It is not always possible, of 
course, to make use of intrinsic motiva- 
tions. A child taking piano lessons may not 
find the satisfactions of making music great 
enough to hold him to the task, so that he 
must be controlled extrinsically by rewards 
or threats of punishment. But if the indi- 
vidual responsible for learning can capi- 
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talize on intrinsic motives, his battle is 
half won. 


Controlling Learning Through Reward. 
The rewards used to regulate human learn- 
ing beyond earliest infancy are almost all 
learned incentives; that is, the goal objects 
are secondary reinforcers. In school such 
objects as gold stars, marks, and rank or- 
ders derive their reward values from such 
learned motives as the desire for status. 

While all that we know about the role 
of reinforcement in learning tells us that 
rewards are effective, extrinsic rewards— 
such as prizes for excellence—may have 
objectionable by-products, two of 
which are worth specifying: 


some 


l. A reward planned by an adult (par- 
ent or teacher) and arbitrarily related to 
the activity is a kind of bribe. It leads to 
docility and deference to authority rather 
than to originality and self-initiated activ- 
ity. It engenders in the child an attitude 
of “What do I get out of this?” That is, the 
activity becomes worth while only for the 
remuneration it brings in praise, attention, 
or financial gain. Some of the problems of 
cheating on examinations arise when desire 
for the external reward outweighs regard 
for the processes by which the reward is 
achieved. 

2. Rewards are often competitive, so 
that while one or a few learners may be en- 
couraged by the reward, many are doomed 
to frustration. If there is only one prize and 
many contestants, the problems of the los- 
ers must be faced. Is the gain to the winner 
worth the price in disappointment to the 
losers? 


It was suggested above that controlling 
through extrinsic reward puts the learner in 
conflict. That is, a learning task which has 
to be controlled by the promise of reward 
lacks sufficient intrinsic motivation to be 
carried through, or, in fact, the task may 
be one that is disliked and would be avoided 
were it not for the reward. One way of dia- 
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Barriers that prevent easy access to reward 


The individual I is not closed in by barriers as in the 
case of punishment, but the reward R, is protected in 
order to prevent access from a path such as W which 
does not go by way of the unpleasant task T, The 
solid arrows show that | is in conflict because he is re- 
pelled by T, while he is attracted by R,. (Modified from 
Lewin, 1946) 


graming this conflict is shown in Figure 
11-9. The individual 7 is shown as attracted 
by the positive incentive value of the pleas- 
ant reward R,, and repelled by the nega- 
tive incentive value of the unpleasant task 
Tua Here we have what is called an ap- 
proach-avoidance conflict. (Conflict is dis- 
cussed at length in Chapter 18.) Because 
the reward is extrinsically related to the 
task, the learner will prefer to take an easier 
road to the reward if possible. Hence the 
one in authority must place a barrier 
around the reward (shown as a solid line 
in the drawing), so that the learner can 
reach it only by way of performing the 
task. Mother must keep the candy out of 
reach until Mary sweeps the walk. The 
teacher proctors the examination to see’ that 
the answers are not found in an easy way. 


Controlling Learning Through Punish- 
ment. Our folklore leads us to believe 
that punishment is an effective way of con- 
trolling learning. “Spare the rod and spoil 
the child” is not an isolated epigram. So- 
cial control by way of fines and imprison- 
ment is sanctioned by all governments. Ar- 
guments have gone on for many years over 
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i the relative advantages and disadvantages 
j of kind treatment (emphasizing reward for 
í good behavior) and stern treatment (em- 
\ phasizing punishment for error). The pref- 
erence has shifted slowly from punishment 
J to reward, so that the paddle is used less 
today than formerly in home and school, 
and the whipping post has disappeared from 
penal institutions. It is worth asking whether 
, this shift has come about solely on humani- 
tarian grounds or whether punishment has 
been found less effective than reward. 

Evidence from psychological experiments 
suggests that punishment is indeed less ef- 
fective than reward. Many such experi- 
ments were conducted by Thorndike, who 
came to the conclusion that reward directly 
strengthens the rewarded behavior, while 
punishment works only indirectly and does 
not universally weaken the behavior pun- 
ished. The kinds of experiments on which 
Thorndike’s conclusions were based are il- 
lustrated by the following experiment with 
chicks. 

A simple maze gave the chick the choice 
of three pathways. One of these led to re- 
ward, to “freedom, food, and company”— 
an open compartment where other chicks 
were eating. Either of the other pathways 
led to punishment, in the form of 30 sec- 
onds’ confinement. Records were kept of 
the tendencies to return to the preceding 
choice when it had led to reward and to 
avoid the preceding choice when it had led 
to punishment. The results showed that 
there was a distinct tendency to return to 
the rewarded path, but little evidence that 
punishment led to any tendency to avoid 
the punished path (Thorndike, 1932). 

No single investigation of this kind can 
be conclusive, for there is no way of know- 
ing whether the punishment was as punish- 
ing as the reward was rewarding. But many 
other experiments, with human subjects as 
well as with animals, lead to the same con- 
clusions. Testimony going back many years 
from the biographies of schoolmasters and 
others, as reviewed by Thorndike and his 
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staff (1935), gives nearly universal sup- 
port to the contention that punishment is 
less effective than reward. 

The argument against punishment in the 
control of learning rests on a number of 
reasons specific to the punishing situation. 
Some of the objections to punishment are 
as follows: 


1. As the Thorndike experiment with 
the chicks shows, the results of punishment, 
although they may include altered behavior, 
are not as predictable as the results of re- 
ward. Reward says: Repeat what you have 
done. Punishment says: Stop it! Punish- 
ment fails to tell what to do and may sim- 
ply result in emotional upset. 

2. The results of punishment are said to 


be less permanent than the results of re- 
ward. Evidence from animal experiments 
suggests that the effects of punishment are 
sometimes primarily emotional, disrupting 
performance but not changing the learning 
that underlies the performance (Estes, 


1944). That is, once the emotiona! state 
wears off, the old tendencies will be as 
strong as ever unless new rewarded learn- 
ing has taken place in the meantime. This 
finding that punishment merely suppresses 
behavior through emotion but does not 
cause its unlearning may prove to be of 
fundamental importance. It is possible that 
a great deal of abnormal behavior is due 
to the repressive nature of punishment, so 
that response tendencies are inhibited but 
remain active in indirect or disguised ways 
because they are not unlearned. 

3. Punishment under some circumstances 
tends to fix the behavior rather than to 
eliminate it, perhaps as a consequence of 
the complex acquired motives (fear, anx- 
iety, and so on) based on punishment. Ex- 
perimental evidence for this conclusion will 
be cited later. 

4. The by-products of punishment may 
be unfortunate. Punishment often leads to 
dislike of the punishing person, whether 
parent or teacher, and to dislike of the ac- 


tivity that led to punishment. This conclu- 
sion applies also to punished adults and ac- 
counts in part for the reputation of top 
sergeants. 


There are many hazards in an excessive 
use of punishment. The parent or teacher 
who relies often upon punishment may be 
emotionally upset and may be expressing 
aggression by victimizing a helpless child. 
Chiidren frequently act in provocative ways 
which exasperate adults, but the danger of 
injustice in punishment is great, and chil- 
dren are very sensitive to injustice. 

The conflict in threatened punishment is 
diagramed in Figure 11-10. The individual 
Í is caught between two aversive situations, 
an unpleasant task Tą and an unpleasant 
punishment P,. In a conflict between two 
aversive possible outcomes the learner tries 
to do something else. This reaction is shown 
in the diagram by the broken arrow. The 
person in charge has to provide barriers to 
force the learner to face the conflict and 
not leave the field. We create these barriers 
in animal experiments by walls and roofs 
on the runways so that the animal cannot 
escape; we use high walls and barred win- 
dows for human prisoners, too. For chil- 
dren, however, the parent or the teacher 
usually provides the barrier. The parent 
sees to it that the child stays in his chair 
and eats or is punished, Punishment will 
control the child’s behavior if the aversive 
value of the punishment is sufficiently 
greater than the aversive value of the dis- 
liked food. But before the conflict is re- 
solved, the child may attack the barrier by 
whatever devices he thinks may be effective 
—stubbornness, nagging, crying, delay. 
The barriers in punishment are stronger 
and more pervasive than in reward, and 
the nature of the conflict differs in the two 
settings. Activities controlled by the threat 
of punishment may become increasingly 
hated, while those controlled by reward 
may become interesting and liked. Both re- 
ward and punishment may lead to resent- 


11-10 


Barriers that enforce the 
threat of punishment 


The individual | is between two negative incentives: an 
unpleasant task T, and an unpleasant punishment P, 
He would escape the choice if it were not for the bar- 
rier. (Modified from Lewin, 1942) 


ment of authority; without authority neither 
the threat of punishment nor the promise 
of reward can be effective. 

The cautions in the foregoing discussion 
about the use of punishment do not mean 
that punishment is never serviceable in 
learning and teaching. It may be for the 
following reasons: 


1. Escape from an unpleasant (or pun- 
ishing) situation can be rewarding, so that 
the principles of rewarded learning apply; 
that is, the learner does then learn the tech- 
nique of escape. People learn to come in 
out of the rain, to seek shade when the sun 
is too hot, and so on. Such learning by 
punishment is not, however, the kind of 
punishment we usually refer to. Punish- 
ment is usually something threatened, not 
present unless it is “deserved.” 

2. Avoiding a threatened punishment is 
also rewarding. The policeman is seldom a 
punishing person; he is much more usually 
a symbol of threatened punishment. How 
does a policeman control us if he has never 
struck us with his stick or placed us under 
arrest? We can explain his control over us 
by anxiety. If we drive too fast on the boule- 
vard and see a motorcycle policeman in 
the rear-view mirror, we become anxious 
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11-11 
Avoidance learning 


“FPG (Keystone) 


A single strand of wire, lightly charged with electricity, keeps the cows in their pasture. The wire is a 
negative incentive; because the avoidance gradient is steep (see Figure 18-3) the cows are quite relaxed 


a short distance away from the wire. 


lest we get a ticket, and we feel reassured 
when we have slowed down and he has 
driven past without stopping us. This re- 
duction in anxiety is rewarding, for by con- 
forming to the law we reduce our appre- 
hension. The threat of punishment is in- 
creased by occasional punishment; we drive 
more slowly on roads where we have been 
arrested or where we have seen others 
stopped by policemen. 

Experiments show that intermittent pun- 
ishment (which parallels intermittent rein- 
forcement) controls behavior more effec- 
tively than regular punishment (Estes, 
1944). The reasons are not clear; perhaps 
occasional punishment makes even the non- 
punished situation threatening and so reg- 
ulates behavior through fear and anxiety. 
Fear and anxiety conceivably may control 
behavior more effectively than direct pun- 
ishment. 

3. Punishment may be informative, If 
the child handles electrical appliances and 
gets shocked, he may learn which connec- 
tions are safe, which hazardous. A teach- 
er’s corrections on a student’s paper are 
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punishing (because they reduce the grade 
received), but they are also informative 
about erroneous answers and thereby pro- 
vide an occasion for learning if the student 
understands and corrects his errors. When 
punishment is an informative cue, mild 
punishment is as effective as (or even more 
effective than) intense punishment. In- 
formative punishment can redirect behavior 
so that the new behavior can be rewarded. 
In the language of conditioning, mild pun- 
ishment provides discriminatory stimuli 
rather than arousing a drive state such as 
anxiety. When the teacher says, “No, not 
that way,” the student may be directed into 
doing the work correctly and receive a re- 
ward, “Yes, that’s it.” 


Parents are often puzzled about how 
much they should punish their children, 
and yet most of them find that they resort 
to some sorts of deprivation if not to the 
actual inflicting of pain. The most effective 
use of punishment is the informative one, 
so that the child will know what is and is 
not allowed. Children occasionally “test the 
limits” to see what degree of unpermitted 


behavior they will be able to get by with. 
When they do, it is advisable to use disci- 
pline that is firm but not harsh, and to ad- 
minister it promptly and consistently. Nag- 
ging at the child for his nonconforming be- 
havior may in the end be less humane than 
an immediate spanking. The child who is 
threatened with some kind of vague but 
ed punishment (“What kind of per- 

jo you think you will grow up to be?”) 
may be punished more severely than one 
who is taught what is expected, who pays 
a consistent penalty for infringement, but 
who then is welcomed back into the fam- 
ily circle as a good citizen. 


CRITICAL DISCUSSION 


A troublesome issue in interpreting the prac- 
tical significance of motivation in learning is 
the distinction between performance and learn- 
ing. \ change in motivation may affect the 
way learning is revealed in behavior without 
affecting the actual learning. We met this 
problem in the discussion of latent learning 
(p. 279). A change in performance is not 
necessarily a change in learning. For example, 
under the influence of a drug a person’s per- 


formance might be very poor, but this does 
not mean that he has forgotten what he has 
learned. When the drug wears off, he will 
know what he knew before. This issue arises 
particularly in the contrast between reward 
and punishment. It appears from experimental 
results that positive incentives lead not only 
to better performances but to better learning 
as well. Negative incentives, used as punishers, 
tend to reduce performance but not to reduce 
learning. Only careful experiments can deter- 
mine the different influences of these incentives 
on performance and on learning. In most prac- 
tical situations we do not bother about the dis- 
tinction, because circumstances that lead to 
favorable performances usually provide for 
favorable learning. But the negative cases are 
more serious, for circumstances that inhibit un- 
wanted performances may lead to troublesome 
repressions rather than to the desired elimina- 
tion of undesirable learning. 

- 


Emotions and Learning 


Emotional preoccupations as 
obstacles to learning 


Remedial teachers who look on learning 
as an activity of the whole child and seek 
to help him satisfy his needs and under- 
stand his environment, often find that their 
diagnostic work must go beyond the spe- 
cific difficulties in learning. The teacher 
may find the child to be generally imma- 
ture, so that the tasks set him are actually 
too difficult. Or he may find that the child 
is jealous of brothers and sisters and that 
these jealousies affect his learning. The 
child may resent authority and thus find it 
hard to conform to the rigid and arbitrary 
requirements of spelling correctly. Some- 
times the treatment of a child in a child 
guidance clinic gives little or no attention 
to direct remedial work. After certain prob- 
lems such as parent-child relationships are 
cleared away, the school work may im- 
prove without any special attention to the 
school deficiency. 

The following case illustrates how per- 
sonal experience may interfere with learn- 
ing to read. 

Thomas was an eleven-year-old boy fail- 
ing the fifth grade for the second time. Al- 
though intelligence test scores showed that 
he had the ability to do satisfactory school 
work, his reading disability held him back 
not only in reading but in other work as 
well. 

His trouble started at the time his third- 
grade teacher went to the hospital for an 
operation. When she did not come back, 
he assumed that she had died, and his ob- 
session with these thoughts interfered with 
his work. It was discovered that when he 
was five he had been very much disturbed 
when his mother went to the hospital. 

In the course of interviews with a ther- 
apist he did some reading aloud. In read- 
ing a story about a dog, Thomas began 
making errors and continued to do so until 
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he paused to talk about a dog he had once 
owned. He had loved his dog very much, 
he said, but had not been permitted to keep 
it. “I was afraid my dog might die without 
my knowing about it,” he explained. “It is 
awful to be wondering whether someone 
you love is alive or dead.” 

His unconscious conflicts over problems 
connected with death and loss, occasioned 
by his mother’s hospitalization and the re- 
newal of these conflicts when the teacher 
went to the hospital, accounted for part of 
his trouble. Even the word “dog” appear- 
ing in his reading material was enough to 
activate a train of thoughts interfering with 
his reading. Once these problems were dealt 
with in treatment, he could read naturally, 
and his school work progressed satisfac- 
torily (Blanchard, 1946). 

Any learning activity has many meanings 
besides those specific to it. It may satisfy a 
need for orderly and precise work; it may 
be an activity carried on competitively with 
someone else; it may be entered upon as a 
submission to authority or in defiance of 
authority; its content may start fantasies or 
stir up memories quite remote from it. Un- 
less these Supplementary features of mo- 
tivation are understood, failures to learn are 
often baffling. Unless they are understood, 
successful learners may achieve less than 
they otherwise could. 


Anxiety and learning 


The apprehensiveness and uneasiness 
raised by school tasks are familiar to most 
of us. Examinations are threatening, and 
often a student does less well than he might 
have done had he not panicked during the 
examination. Young children occasionally 
develop school phobias; they may become 
nauseated every school morning yet escape 
all symptoms on Saturdays and Sundays 
(Johnson and others, 1941). While these 
are extreme cases, most people in Western 
culture carry some burden of anxiety. What 
can we say about the effect of the individ- 
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ual’s general anxiety level on his learning? 

College students were chosen for a high- 
anxious group and a low-anxious group on 
the basis of a questionnaire given to a 
larger number of students (S. B. Sarason, 
Mandler, and Craighill, 1952). The 36 sub- 
jects in each group represented extremes 
on the questionnaire, which asked the stu- 
dent about his subjective experiences in 
testing situations: uneasiness, accelerated 
heartbeat, perspiration, “worry? before 
and during a test session. 

Subjects received two types of instruc- 
tions. Half of each group received “ex- 
pected-to-finish” instructions. That is. they 
were told the task would be easy enough 
to finish in the time allowed, and the in- 
structions put some pressure on them to 
finish. The other half, given “not-expected- 
to-finish” instructions, were told that the 
test was too long to finish (as it was, for 
no one finished in the time allowed). Hence 
the “expected-to-finish” subjects fell behind 
what they thought they ought to be doing, 
while the “not-expected-to-finish” subjects 
were reminded (after failing to finish) that 
they need not worry because nobody could 
finish. 

The results for one of the tests, requir- 
ing the subjects to substitute digits for geo- 
metrical symbols, are plotted in Figure 11- 
12. 

The conclusions that can be drawn from 
this experiment are (1) that low-anxious 
subjects do better in general than high- 
anxious subjects, and (2) pressure to finish 
results in improved scores for low-anxious 
Subjects but not for high-anxious subjects. 

The study reported above is but one of 
a number showing that anxiety level af- 
fects performance in learning tasks. These 
studies are so numerous that they have 
been the subject of several reviews (e.g., 
Child, 1954; Farber, 1955). Some of the 
major findings are: 


1. High-anxious subjects condition more 
rapidly than low-anxious subjects. 


50 


= "Expected-to-finish 
—— "Not expected-to-finish" 


40 


Low-anxious subjects 


20 (18 in each group) 


11-12 


Anxiety and learning 


——— “Expected:to-finish’ 


— "Not expected-to-finish” 


High-anxious subjects 
20 (18 in each group) 


Left: Digit-symbol learning by low-anxious subjects under two sets of instructions. Right: Digit-symbol learn- 
ing by high-anxious subjects under two sets of instructions. (After S. B. Sarason, Mandler, and Craighill, 1952) 


2. Results for conditioned discrimination 
are somewhat contradictory, some stud- 

ies having found better discrimination 
among the more anxious subjects, oth- 
ers no difference. 

3. With more complex tasks, high-anxious 
subjects do less well than low-anxious 
subjects, 


CRITICAL DISCUSSION 


While the foregoing account summarizes the 
main results of the anxiety studies in relation 
to learning, there are some further compli- 
cations. For example, interrupting the learning 
with reports of either success or failure tends 
to depress the scores for high-anxious subjects 
but to raise the scores for the low-anxious ones 
(Mandler and S. B. Sarason, 1952). Also, high 
motivation conditions result in poorer scores 
for high-anxious subjects than for the same sub- 
jects under low motivation conditions (I. Sara- 
Sn a aa 
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son, 1956). There is a thread of coherence 
through all these studies: high-anxious sub- 
jects cannot tolerate any pressure at all, even 
interruption, without losing ground on com- 
plex learning tasks. 

The studies relating anxiety to laboratory 
learning prove important not only because of 
their practical significance for the manage- 
ment of learning but because of the testing 
ground they provide for theories of learning. 

Three interpretations have been offered for 
the relationship between anxiety and perform- 
ance on learning tasks. 

The first of these is enhanced drive. High 
anxiety is interpreted as high drive level, cor- 
responding to hunger or thirst, and thus re- 
sults in high performance levels on simple 
tasks such as conditioning where output varies 
directly with drive level (Spence, 1954; Far- 
ber, 1954). 

The second interpretation is based on ir- 
relevant learning. Under high anxiety, sub- 
jects certainly learn, but they learn some dis- 
tracting things (e.g., worries) that interfere 
with their making good scores on the complex 
task. The overt signs of emotional activity while 
under pressure may be indicators of such ir- 
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SE 
relevant learning, which conflicts with high 
scores (Mandler and S. B. Sarason, 1952; 
Child, 1954). 

The third interpretation calls upon inferior 
pérceptual discrimination. Perceptual discrimi- 
nation may be poorer under threat, as implied 
in the expression “blind with rage” (Hilgard, 
Jones, and Kaplan, 1951). Some support is 
given to this interpretation by the breakdown 
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SUMMARY 


e————— 


of both auditory and visual discrimination in 
schizophrenics under threat of punishment 
(Garmezy, 1952; Dunn, 1954). 

The second and third interpretations may 


overlap if it can be shown that the irrel vant 
learning is what interferes with discrimination. 
However these issues may eventually be re- 
solved, the studies point up significant re- 
lationships for further investigation. 

— 


1. Experiments on sensorimotor learning and rote memorization suggest 


a number of arrangements leading to more economical learning. 


2. Distributed practice is usually to be favored over massed practice, 
except for certain difficult problem-solving tasks. 


3. The whole method cannot be said to be universally better than the 
part method because of the puzzling problems of defining wholes and parts 
in relation to each other. A satisfactory compromise is to favor the whole 
method but to use the part method on portions of the task that cause 


special difficulty. 


4. Meaningful material is mastered more readily than meaningless ma- 
terial. Knowledge of results is beneficial. 


5. Learning usually leads to transfer of training; that is, appropriate 
learning makes it easier to learn new tasks. The older theory of formal 
discipline (strengthening the mind through the exercise of its faculties) is 
largely discredited, but this does not mean that no transfer occurs. 


6. Two classical theories of transfer find some support: transfer through 
identical components, and transfer through principles. 


7. The circumstances under which transfer is occasionally positive, 
occasionally negative, can be understood by making an appropriate stimu- 


lus-response analysis. 


8. Transfer occurs best in actual learning situations when there is a 
clearly designed effort on the part of teachers to make transfer one of the 


goals of learning. 


9. While there are many mechanical teaching aids, the automatic self- 
instructional device (“teaching machine”) is a relative newcomer. Com- 


bined with proper programing, 


it is an important aid to learning. Program- 


ing makes use of three learning principles: (1) active participation, (2) 
knowledge of results (or immediate reinforcement), and (3) rate of learn- 
ing adjusted to individual differences. 


10. In the control of the learning of another person, reward is to be 


favored over punishment. Reward strengthens the rewarded behavior, 
whereas punishment may not lead to unlearning of the punished behavior; 


instead, the behavior may be merely inhibited, reappearing again when the 
threat of punishment is removed or perhaps appearing in disguised form. 
Arbitrary rewards and punishments both have some unfavorable conse- 
quences because of the authoritarian control they often imply. Under some 
circumstances, however, punishment as well as reward may aid learning. 


11. Subtle emotional factors, based on the personal experiences of the 
individual, play a role in learning; these become especially evident when 
otherwise bright children find difficulty in learning special school subjects. 
When college students are separated into high-anxious and low-anxious 
groups, the high-anxious ones often do less well on complex learning tasks 
than do the low-anxious ones; pressure on them to do better may actually 
impede their performances, while such pressure spurs the low-anxious stu- 
dents to improve. 


SUGGESTIONS Many of the standard experiments on economy in learning and on transfer 
FOR of training are treated in McGeoch and Irion, The psychology of human learn- 
FURTHER ing (2nd Ed., 1952), and in Woodworth and Schlosberg, Experimental psy- 
READING chology (Rev. Ed., 1954). 
The teaching machine is a newcomer, but its literature is mounting rapidly. 
The two leading surveys are Galanter (Ed.), Automatic teaching: the state of 
the art (1959), and Lumsdaine and Glaser (Eds.), Teaching machines and 
programmed learning (1960). Teaching machines are discussed along with 
films, TV, and other aids in Schramm (Ed.), New teaching aids for the 
American classroom (1960). 
The best single summary of anxiety in relation to learning is now S. B. 
Sarason and others, Anxiety in elementary school children (1961). Some in- 
teresting observations on obstacles to learning, chiefly in the age range of 
seven to sixteen, but with a few cases at college level as well, are reported in 
Harris, Emotional blocks to learning (1961). 
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Thinking, 


Language, 
and Problem- 
Solving 


Thinking is of many kinds. We think as we 
woolgather while waiting for a bus. We 
think as we solve a problem in mathemat- 
ics or write a poem or plan a trip. Much 
of our thinking is highly practical, and we 
are more likely to think when we cannot 
operate by old habits alone, when thinking 
helps us to get where we want to go and 
do what we want to do. While thinking rep- 
resents man’s most complex form of be- 
havior, his highest form of “mental activ- 
ity,” it is not so different from the other 
activities he engages in that we must stand 
in awe of it. We proceed to study it as we 
do any other behavior, according to its an- 
tecedents, the conditions that facilitate and 
impede it, and its outcomes. 


The Nature of Thinking 


The varieties of thinking 


Thinking is any behavior that uses ideas, 
that is, representational or symbolic proc- 
esses. When you eat an apple or walk across 
the room, you do not necessarily engage 
in thought (although of course you may), 
but if you try to make reference to the eat- 
ing of something that is not present or to 
walking that is not now going on, then you 
have to use some sort of symbolic refer- 
ence. Such symbolic reference characterizes 
thought. Thought can deal with remem- 
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bered, absent, or imagined things and 
events (as well as with those that are pres- 
ent); because it is symbolic, it can range 
more widely in its content than other kinds 
of activity. It incorporates present percep- 
tions and activities into its topics, but deals 
with their meanings in a way that goes be- 
yond the given present; hence thought re- 


flects upon and elaborates what is given in 
perception and movement. 

Though familiar, such a complex and 
wide-ranging activity is not easily charac- 
terized, for it penetrates all other forms of 
activity. Although we may picture thinking 
as the kind of process that goes on while 
the philosopher sits in meditation with his 
eyes closed and his hands folded, most 
thinking occurs in the course of active ma- 
nipulation and exploration of the environ- 
ment: it goes on in the shop, in the field, in 
the business office, as well as at the study 
desk, in the library, and in the laboratory. 

If we try to sort out the kinds of think- 
ing, we note first two major groupings: the 
relatively undirected and uncontrolled think- 
ing that goes on in reverie and dreams, 
and the goal-directed thinking that goes on 
in reasoning about a problem. We may call 
the first associative thinking to emphasize 
the way in which one thing leads to an- 
other, in what Wiliam James called the 
“stream of thought.” Although associative 
thinking often seems to be purposeless and 
uncontrolled, there are often directions 
(perhaps unconscious) in it. We may call 
the more obviously goal-pointing thinking 
directed thinking, because it reaches a sort 
of end point when its task is fulfilled. If 
we break down these classes, we get a fur- 
ther classification of kinds of thinking: 


Associative thinking 


FREE ASSOCIATION: sequences of words in which 
one word leads to another freely, without the usual 
restraints of grammatical or meaningful organiza- 
tion. Used in psychoanalytic therapy. 

CONTROLLED ASSOCIATION: sequences of words in 


which one word leads to another, but with some 
restrictions imposed by instructions. The instruc- 


tions may call for words that are opposites of the 
stimulus, parts of the whole named as the stimulus, 
etc. 


REVERIE OR DAYDREAMING: free fantasy, wool- 
gathering, building castles in the air. 


NIGHT DREAMING: scenes or episodes occurring 
involuntarily during sleep, remembered by the 
person when he awakes. 


AUTISTIC THINKING: subjectivity of interpretation; 
the process in which belief and judgment are 
colored by the personal needs of the thinker more 
than by external reality. Includes rationalization, 


Directed thinking 


CRITICAL THINKING: the kind of thinking that goes 
on in forming judgments about propositions, 
whether this or that is true, whether or not this is 
the cause of that, whether this or that is the more 
probable. It may deal with other values than truth: 
whether this is morally preferable to that, whether 
this is more beautiful than that. 


CREATIVE THINKING: the kind of thinking that dis- 
covers new relationships, achieves new solutions 
to problems, invents methods or devices, produces 
new artistic objects or forms. 

The table helps us to sense the range of 
the topics within thinking. Otherwise the 
table must not be taken too seriously, for 
the boundary lines will turn out not to be 
sharp, and the classification system is there- 
fore somewhat arbitrary. 


Associative thinking 


The thinker solving a problem has a goal 
toward which he is moving. But what of 
the person who is engaged in fanciful mus- 
ing, whose mind is idling? What of night 
dreams, with their kaleidoscopic shifts of 
scene and bizarre actions? Day and night 
dreams illustrate what we have called asso- 
ciative thinking. 

Daydreaming is a form of associative 
thinking, often rich in imagery. One thought 
serves as a stimulus to another, William 
James has given this account of a chain of 
thoughts, with his interpretations: 


Thus, for instance, after looking at my 
clock just now (1879), I found myself 
thinking of a recent resolution in the senate 
about our legal-tender notes. 

The clock called up the image of the man 
who had repaired the gong. He suggested 


the jeweler’s shop where I had last seen him; 
that shop, some shirt studs which I had 
bought there; they, the value of gold and its 
recent decline; the latter, the equal value 
of greenbacks, and this, naturally, the ques- 
tion of how long they were to last, and of 
the Bayard proposition. 

Each of these images offered various 
points of interest. Those which formed the 
turning points of my thoughts are easily as- 
signed. The gong was momentarily the most 
interesting part of the clock, because, from 
having begun with a beautiful tone, it had 
become discordant and aroused disappoint- 
ment. But for this the clock might have 
suggested the friend who gave it to me, or 
any one of a thousand circumstances con- 
nected with clocks. The jeweler’s shop sug- 
gested the studs, because they alone of all 
its, contents were tinged with the egoistic in- 
terest of possession, This interest in the 
studs, their value, made me single out the 
materials of its chief source, etc., to the 
end." 


James detected that even in the some- 
what rambling thought sequence there was 
a hidden theme that gave it order, a theme 
built around the “egoistic interest of pos- 
session.” 

Some associative thinking, as in day- 
dreams, appears chaotic, because topics 
shift and thought progresses in a seemingly 
disorderly manner; but, as James noted, 
underlying this surface disorganization are 
drives and desires being fulfilled in fantasy. 
When such thinking is highly personal, it is 
called autistic, from the Greek word autos, 
meaning “self.” 

Occasionally what seems to be rational 
thinking is actually guided by personal de- 
sires rather than by external reality. Such 
thinking sometimes goes by the name of 
rationalization. For example, the self-made 
man, in writing his autobiography, may re- 
call how hard he worked and how carefully 
he saved his money, attributing his success 
to his own efforts and discounting the 
chance opportunities that may have been 
crucial. Whenever personal motives are 
strongly involved, we must be prepared to 


1 James (1892), p. 263. 
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suspect irrationality in a man’s arguments. 
The discovery that so much of our think- 
ing is colored by personal habits, prefer- 
ences, and unconscious wishes has been a 
blow to the rationality man assumed for 
himself. He formerly supposed the normal 
mind to be rational and only the diseased 
mind to be irrational. Now he has learned 
to look for irrationality in what on the sur- 
face appears to be the most rational con- 
duct. 

Modern psychology does not deny the 
old distinction between the rational and 
the irrational, nor does it deny that much 
of man’s conduct is genuinely rational. 
Man reasons constantly about himself and 
his environment, but he has to be on guard 
for behavior that reveals his self-deceptive 
mechanisms, 


Dreams as associative thinking 


The thought processes that go on in the 
dreams of sleep are usually primitive and 
uncritical. The dreamer tolerates animals 
that talk and people who fly without me- 
chanical assistance. Dreams that clearly 
solve problems upon which the dreamer 
has been working do occur, but they are 
rare, 

One of the primitive mechanisms of the 
dream is the play on words, or the dream 
pun. For example, a sister named Kath- 
erine, called Kitty, may appear in the 
dream in the form of a kitten, To take an- 
other example, a college student reported 
a dream in which he was driving in a car, 
trying to keep an appointment. He was dis- 
turbed to find that he was driving in a cir- 
cle, forever returning to a bridge that he 
had crossed before. His immediate associa- 
tion, shamefacedly admitted, was that he 
was worried because he had been playing 
so much bridge that it was interfering with 
his studies. 

As in other instances of uncontrolled 
association, much of the content of dreams 
reflects simple associative learning. It 


comes from the previous day, from what 
the individual was thinking about before 
retiring. Some of it comes from immediate 
sensory stimulation. The sense impression 
may be incorporated into a story: if his 
hair is pulled, the dreamer may dream he 
is being scalped; if the covers are disturbed, 
he may dream that he is freezing in moun- 
tain snow; if the alarm rings but does not 
awaken him, he may hear a fire engine on 
its way to a fire. 

Freud opened a new era of dream inter- 
pretation by pointing out that dreams were 
not as aimless and senseless as they ap- 
peared but were usually (if not always) 
wish-fulfilling. Because the wishes of the 
dream come from the sleeper’s uncon- 
scious, he said, and may not be acceptable 
to him, they are disguised. Hence Freud 
distinguished between the manifest content 
of the dream and its latent content. The 
manifest content is what actually goes on 
in the dream—its characters and what they 
say and do. The latent content is what the 
dream implies about the wishes of the 
dreamer. 

The source of the manifest content of a 
dream can often be traced to events of the 
day prior to the dream. The important 
events may have been “registered” even 
though their perception was not fully con- 
scious, as the following experimental re- 
port illustrates. 

A psychiatrist lecturing to a group of 
other psychiatrists about experiments on 
the relationship between perception and 
dreams illustrated his lecture by presenting 
with a tachistoscope a brief exposure of the 
picture labeled “The Three Kings” (Fig- 
ure 12-1A). (He had used the picture to 
elicit dreams from patients.) The exposure 
of 1/100 of a second was not sufficient for 
a clear perception of the picture. One of 
the physicians present at the lecture later 
reported his own experiences as follows. 

When the picture was exposed, he saw 
something that looked to him like Cam- 


12-1 


Perceptual source and 
resulting dream picture 


A. Th picture exposed for 
1/100 second—"The Three 
Kings 


B. Whot the subject saw—three a \ il \ 


Cambodian temples. 


e 
C. The subject’s dream—a des- É A S e7 


ert scene, shooting a movie. 


D. The perception and dream 
combined. f 
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Courtesy Dr. Charles Fisher 


bodian temple ruins in a jungle. Figure 12- 
1B is a drawing of what he saw. 

The night following the lecture he had a 
dream, described in his own words as fol- 
lows: 


There was an outcropping of rock, a little 
hill about 20 feet high, in a desert area. The 
hill was fairly level, but on the left one par- 
ticular rock was standing detached and a 
little higher than the others. The people 
were standing on the sloping area; they 
were wearing blue shorts and blue short- 
sleeved shirts. A sequence of film was be- 
ing made and characters were fleeing across 
the desert, running up over the hill while 
being shot at. One of the people, myself, is 
aware that the bullet is a real one and not a 
blank. The bullet struck in the middle of 
the hill, between the two people. I am one 
of the two people on the slope. A whole 
camera crew was behind us shooting the 
picture.® 


The subject illustrated this dream by 
drawing a picture ( Figure 12-1C). The dot 
between the two men shows where the bul- 
let struck. Without attempting to interpret 
the latent content of the dream, we can find 
sources of the manifest content in the pic- 
ture that he had seen at the lecture and in 
the circumstances of the lecture. If his two 
drawings (immediate recall and dream, Fig- 
ures B and C) are combined, the whole 
(Figure 12-1D) bears a strong resemblance 
to the original picture (A). 

Some of the other details, such as the 
cameramen, may well reflect the fact that 
in the lecture the picture was projected 
from behind. The sudden brief projection 
of the picture may have become translated 
into the gunshot in the dream. When shown 
the original picture, the subject was able to 
confirm many of the relationships that had 
been inferred from his pictures and the ac- 
counts of what he saw. 

The following dream and a typical Freud- 
ian interpretation suggest the complex proc- 
? The original picture of “The Three Kings” was 
in color, with blue sky, clay-colored rocks, and 


the men dressed in blue shirts and trousers. 
è Fisher (1954). 


esses that go on in the kind of thinking we 


call dreaming. 


A middle-aged German businessman 


sought treatment for a severe depression ac- 
companied by suicidal impulses. The de- 
pression developed a year and a half after 
his return from military service as an officer 
in the first World War, when he was con- 
fronted with the task of assuming civilian 
responsibilities. Early in his treatment he re- 
ported the following dream: 
I am taking a walk with one of the 
ranking officers of the Russian army and 


become aware that it is the Czar, Sud- 
denly a stranger appears with a sword 
and wants to kill the Czar. I wish to in- 


tervene to save the Czar, but it is too 

late. The Czar is killed. 

The patient associated the Czar with the 
fact that in Russian the Czar is called “tittle 
father.” He connected the officer in the 
dream with one of his war experiences, 
During a lull in operations the opposing 


forces agreed for a period not to shoo! at 
each other from the closely adjoining 
trenches. The soldiers could see each other, 
even knew each other by name and sight. 
On one occasion the patient violated the 
agreement, which appeared to him “strar 
because in normal life “he wouldn't kill a 
fly.” He vindicated his cruelty by the 
thought that the Russians were prepared to 
kill the wives and children of their enemies. 

When asked to associate with the word 
“strange,” he hesitated. Nothing came to his 
mind, and he stated with annoyance that 
he did not know who the stranger was. 
He was then told that the stranger probably 
meant the strange part of his own personal- 
ity which had committed the murder. It 
was pointed out to him that he used the 
word “strange” when he described how un- 
like his naturally kind character it was to 
shoot at the Russians. The patient protested 
energetically and said, “How could it be my- 
self when in the dream I try to save the 
Czar?” It was then explained to him that 
he was the author of the dream and if he 
had wanted to, he could have saved the 
Czar. Intellectually the point became clear, 
and he later produced memories in which 
hostile feelings to his father were recalled.* 


The manifest content of the dream is the 
story of the dream: the threat on the Czar’s 


* Alexander (1948), pp. 161-62. 


life and the unsuccessful rescue attempt. 
But the dreamer has built into this dis- 
guised manifest content a great many 
thoughts and impulses from his past and 
hi sent. The Czar may be a disguise not 
only for the Russian soldier he once shot 
but aiso for his own father, as well as for 
the lyst who is now in a father’s role 
toward him. These additional interpreta- 
tions are not, of course, evident from the 
brie’ sketch just quoted. Dreams tend to 
have themes and, when the themes are un- 


derstood, they tell the trained analyst some- 
thine of the dreamer’s motives. 

Fhe experimental study of dreaming, a 
field ihat was slow in opening up, has been 
given new impetus by the discovery that 
the moment of dreaming can be detected 
while the dreamer sleeps. Two main indi- 


cators are used: (1) the electroencephalo- 
gram (EEG), an electrical record obtained 
from the scalp, from which depth of sleep 
can be inferred, and (2) eye movements 
occurring under the closed eyelids, also de- 
tectible electrically (Dement and Kleitman, 
1957). When these indicators show light 
sleep accompanied by eye movements, and 
the person is awakened, he almost invariably 
reports he has just been dreaming. Thus 
interesting new information has been forth- 
coming on the amount of dreaming that 
occurs and on the length of dreams. For 
example, it has been found that dreaming 
occurs during about 20 per cent of sleeping 
time. Most of this dreaming is unremem- 
bered upon waking. An interesting sugges- 
tion, bearing indirectly on the Freudian 
theory that dreams serve a purpose, is that 
if a person is deprived of dreams by being 
wakened when he begins to dream, he makes 
up for it by dreaming more on the follow- 
ing nights. It is, of course, necessary to do 
controlled experimentation by waking the 
same number of times between dreams. If 
one is wakened between dreams, there is 
none of the build-up of dreams on the next 
night (Dement, 1960). 


Directed thinking 


In contrast to the associative type of 
thinking, in which one thing leads to an- 
other without any specific goal or end point 
of thinking, we have directed thinking, in 
which we seek an answer, try to solve a 
problem, or create something that meets 
acceptable standards. Although any classi- 
fication in this field is somewhat arbitrary, 
it is convenient to distinguish between crit- 
ical thinking and creative thinking. 

Critical thinking is the kind that is used 
to scrutinize an argument to determine 
whether or not it is sound. We look for er- 
roneous thinking, as in logical fallacies. 
Formal logic is a special discipline con- 
cerned with the rules of critical thinking. 
Logic and psychology differ in that logic 
deals with formal rules (as a special kind 
of mathematics), while psychology deals 
with the foibles of the thinker, who may 
not follow the rules even though he under- 
stands them. But the logician is, of course, 
also aware of the thinker, and when he 
speaks of an argumentum ad hominem 
(“argument to the man”) he recognizes the 
psychological tendency to evaluate an ar- 
gument in terms of the estimate of the per- 
son who makes it rather than in terms of 
its intrinsic soundness. 

The manner in which a psychologist can 
contribute to the study of logical thinking, 
and the fallacies into which the thinker 
falls, can be illustrated by studies of what 
have been called atmosphere effects, that 
is, the context in which a proposition oc- 
curs (Woodworth and Sells, 1935). Con- 
sider the following set of statements set up 
in the form of a syllogism: 


All Mongolians have slant eyes. 
The Chinese have slant eyes. 
Therefore, the Chinese are Mongolians. 


Is this logically true or false? Many sub- 
jects are trapped into calling it logically 
true because it is substantively true, i.e., 
they know that Chinese are called Mon- 
golians. The absurdity of the argument can 


12 Thinking, Language, and Problem-Solving | 341 


easily be pointed out by using other in- 
gredients fitted into the same pattern: 


All women have eyes. 
American men have eyes. 
Therefore, American men are women. 
An interesting question concerns the pos- 
sibility of overcoming the misleading at- 
mosphere effect by using abstract symbols: 


All x’s are y’s. 
All z’s are y’s. 
Therefore, all z’s are x's. 

Under some circumstances converting 
the statements into an abstract form is more 
advantageous, while at other times the con- 
crete material helps. 

For example, consider the form: 


Some x’s are y’s. 

All z’s are x's. 

Therefore, some z's are y’s. 
In the abstract form, Woodworth and Sells 
found that there is a tendency to assert that 
this is a true argument, although in con- 
crete form the fallacy is immediately de- 
tected: 


Some boats on the river are sailboats. 
All of Bob’s boats are on the river. 
Therefore, some of Bob’s boats are sailboats, 


The abstract form has the advantage of 
overcoming the atmosphere effect of knowl- 
edge that may be true but inconsistent with 
the logic form, while the concrete form has 
the advantage of Providing a way to test 
conclusions that may be incompatible with 
reality, and hence identifying the source of 
the difficulty, 

Creative thinking uses the skills of criti- 
cal thinking, not to review an argument but 
to produce something that is both novel and 
valuable. The creative act involves the dis- 
covery of something previously unknown, 
the invention of something that serves a 
purpose, or the creation of something satis- 
fying in the field of literature, art, or music, 
We shall return to its problems later in this 
chapter. 
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Symbols, Language, and Thought 


Symbols and meaning 


When we said that thought was symbolic 
(p. 336), we did not try to define a symbol 
but merely indicated that symbolic thought 
could range widely in its reference to things 
present, absent, or imagined. The main 
point was that thought could refer to some- 
thing by means of a symbol that stands for 
something. The word book is a symbol that 
stands for printed pages within a firm cover 
—the object called a book—but of course 
the symbol is not the book. When we say 
what the word book means or signifies, we 
imply that it refers to something not itself, 
We can think about the real books on the 
shelves, and talk about them through the 
use of language symbols, among which the 
word book is one. Words are thus very im- 
portant components of our symbol system. 
When something has a name, it is much 
easier to refer to it in language. Language 
symbols can refer to all manner of things, 
with various degrees of concreteness; but 
they always refer to something else, even 
though the something else may not be a 
thing, such as a book, but perhaps an ac- 
tion, such as rising, or an evaluation, such 
as beautiful. 

Symbols are not limited to the familiar 
language of words. There are other sym- 
bolic languages, such as those of modern 
logic or of mathematics. There are also 
many concrete symbols: a stop sign, a 
cross on a church, a musical note, a red 
flag, a paper dollar, Symbols always convey 
meanings through reference beyond them- 
selves; that is, as symbols, they stand for 
something else. Of course we can talk about 
the symbols themselves. We can talk about 
the spelling of a word or the painting of a 
sign. When we do, we use symbols to refer 
to other symbols. 

It is not surprising, in view of the power 
of symbols in communication, that there is 
an intimacy between language and thought. 


We think in symbols; because language is 
a rich symbolic process, much thinking 
goes on in terms of language. 

A symbol conveys meaning. It provides 
information about some object or event to 
which it refers and thereby suggests appro- 
priate action to the person who perceives 
it. Symbolic stimuli thus differ from stimuli 
in general in that the symbolic stimuli pro- 
duce reactions appropriate to some stimulus 
other than themselves. The sign POISON 
alerts to danger, but the danger does not 
reside in the sign itself. A sign STOP ar- 
rests movement, without itself being a bar- 
ricade or hazard, The fact that signs and 
words carry meaning is so familiar that it is 
a little surprising to find many theoretical 
disputes over what constitutes meaning and 
over the relationship between the symbol 
and its meaning. 

The problem of meaning would not be 
very difficult if all symbols pointed only to 
specific things or actions, such as names of 
objects (“table,” “pencil”) or specific di- 
rections (“turn right,” “no parking”). 
Such meanings are called denotative. They 
specify something to which you can point 
and are alike to all who can comprehend 
them. But there are other kinds of mean- 
ing, called connotative, which accompany 
the denotative meanings of many words; 
connotations are emotional, usually ex- 
pressing some kind of evaluation or prefer- 
ence and varying from one person to an- 
other. A word such as “beatnik” may refer 
to a specific group of nonconformists in 
our culture, but it adds the connotative 
meanings of “beaten down” and “alien.” 
The problems of connotative meaning are 
harder to get at than those of denotative 
meaning and are more interesting psycho- 
logically. Many quarrels and misunder- 
standings arise because the words people 
use have different connotations for one per- 
son than for another. 

In order to pin down connotative mean- 
ings somewhat more precisely, Osgood 
(1952, 1954) developed a method of meas- 


urement that he called the semantic differen- 
tial. He called it “semantic” because it has 
to do with meaning, and “differential” be- 
cause the method provides several different 
dimensions of meaning. 

Despite individual differences in conno- 
tations, a fairly homogeneous group of 
people tends to have similar connotations 
for familiar words. For example, what dis- 
tinctions in connotation do the words good 
and nice have for American college stu- 
dents? By using his method, Osgood found 
that “good” had slightly male overtones 
and “nice” female ones. To express simple 
approval the nearly equivalent statements 
for the two sexes would be: “He’s a good 
man,” “She’s a nice girl.” It does not seem 
rational to assign sex overtones to simple 
words such as “good” and “nice,” but con- 
notative meanings are not strictly rational. 

To go about finding the connotations of 
a word, Osgood asked the subject to rate the 
word according to a number of adjective 
pairs; one example is the pair strong-weak. 
One member of the adjective pair was 
placed at one end of a 7-point scale, the 
other member at the opposite end. Then 
the subject indicated the direction and in- 
tensity of his judgment by rating the word 
under study at some point along this scale. 
In Figure 12-2 are illustrations of the way 
such scale values were assigned by students 
judging the word “polite.” Pooled judg- 
ments of two groups appear on the plot, 
and their interpretations of the meaning of 
“polite” turn out to be very much alike, 
even though the adjectives used have little 
to do with the denotative meaning of po- 
liteness. 

The next step in arriving at the semantic 
differential is to simplify the scales into 
more basic dimensions. In his preliminary 
work, Osgood found three main dimensions 
of connotative meaning: (1) an evaluative 
dimension (good-bad, clean-dirty, etc.) , (2) 
a strength dimension (strong-weak, large- 
small, etc.), and (3) an activity dimension 


12 Thinking, Language, and Problem-Solving | 343 


es ee O a 


“Polite” 


Rough o 


Active FA 


Small 


Png 


È 


Tense ANTJO 


Wet 


(fast-slow, active-passive, etc.). These three 
dimensions account for a good share of 
connotative meanings, with the evaluative 
factor carrying the most weight. 


CRITICAL DISCUSSION 


A symbol somehow relates to or stands for 
something else—the object of the symbol. There 
are various ways in which we may think of 
the relationship between the symbol and its 
object (Osgood, 1953; Brown, 1958). 


1l. A natural or magical relation between 
the symbol and the object. Freud and Jung 
give a great deal of attention to symbols in 
myths and dreams and tend toward an inter- 
pretation that there is a natural (perhaps uni- 
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Se 
versal?) tendency for certain symbolic repre- 
sentations. For example, the snake as a sexual 
symbol is found in many primitive myths and 
is also found in the dreams of individuals to- 
day. Satisfactory evidence on the origins of 
such symbols is lacking, and they therefore 
have not played much part in theories of 
meaning. 

The magical view that symbols and their 
objects are very intimately related is often 
found in childhood, among nonliterate peoples, 
and occasionally among adults. It leads to a 
kind of “sign magic,” in which doing some- 
thing to the “sign” is believed to affect the 
“object.” 

It is not surprising that a child growing up 
in a culture in which he hears only one lan- 
guage comes to assume a natural relationship 
between the name and the object, so that he 
believes that a pig is called a pig because it is 
dirty. 
ee 


2, Symbol and object related through a 
common “image.” If the word “book” arouses 
in the mind of the listener an “image” of a 
book, this “image” carries the meaning. This 
interpretation of meaning is adequate as a com- 
mon-sense statement and seems to apply natu- 
rally enough to something concrete. But it 
is much more difficult to see how the image 
can carry the meaning in the case of abstract 
concepts. For example, the concept of “jus- 
tice” may give rise to an image of a blind god- 
dess. but this image is merely another symbol, 
and its meaning remains to be explained. The 
part that images play in thought has been the 
subject of an old controversy in psychology; 
in any case the image theory has not proved 
to be a satisfactory explanation of the relation 
between a symbol and its meaning (Brown, 
1958). 

3. Symbol and object related through a 
common response. When Pavlov’s dog salivates 
to light followed by food, his response to the 
light is the one appropriate to food. Hence we 
may say that the light is for him a sign that 
the food is coming, or that the light means 
food. Actually the dog does not act to the 
light as if it were food (he does not eat it!), 
so the theory, if it is to be useful, must have 
further refinement. 

The behavioral orientation of contemporary 
psychologists has led them to suggest various 
wavs in which to refine this third (response) 
interpretation of meaning. One attempt to 
modify it is to suggest that the substitute 
behavior can be only partial. The dog's sali- 
vation to the light is a mere fraction of the 
behavior of eating. According to Osgood 
(1953) this fractional response is a media- 
tion process, stimulating the subject to respond 
to the symbol as he would to the object. Thus 
the sign DANGER must arouse some slight 
form of the emotional or alarm (autonomic?) 
reactions that encountered danger would pro- 
duce; these responses, as mediators, then lead 
to responses appropriate to the avoidance of 
actual dangers. It may be noted that the 
mediation process is a kind of behavioral sub- 
stitute for an “idea” or “image” of danger. 

4. Meaning as a behavior disposition. Ac- 
cording to Morris (1946) the fractional nal 
sponse to the symbol, which has something 
in common with the appropriate response to 
the object symbolized, is a mere disposition to 
make the response; it is this disposition that 
carries the meaning. The disposition theory 
ee 


Á 
has been extended by Brown (1958), as an 
alternative to theories that seek particular 
forms of behavior as carrying the meaning. A 
disposition is a more general tendency to be- 
have in certain ways, controlling a variety of 
particular behaviors, just as an attitude toward 
an ethnic group will determine many different 
kinds of behavior toward representatives of 
that group. Because words carry both denota- 
tive and connotative meanings, the dispositions 
they evoke are complex; one is “at home” in 
a language when a word evokes for him many 
dispositions that are evoked by that word in 
other members of the community who use that 
same language. The shades of difference be- 
tween the meaning of “nude” and “naked” in 
English are carried by these somewhat different 
dispositions that they suggest; a dictionary 
definition might not reveal them. 


A finally agreed-upon interpretation of mean- 
ing has not yet been reached; some writers at- 
tribute this lack of agreement to an attempt 
to make meaning some one thing, when in 
fact it refers to all kinds of behavior ( Hum- 
phrey, 1951, p. 229). 


p 


Concepts and their attainment 


When a symbol stands for a class of ob- 
jects or events with common properties, 
we say that it refers to a concept. Words 
and signs both stand for concepts of vary- 
ing degrees of generality. The concept 
“mammal” is more general than the con- 
cept “dog,” which in turn is more general 
than the concept “Irish setter.” As con- 
cepts become more general, they also be- 
come more abstract; that is, they lose the 
“thing-character” that ordinary objects pos- 
sess. The thinker uses concepts of all de- 
grees of concreteness and abstractness. He 
deals with concrete things when he chooses 
the key that fits the lock; he deals with ab- 
stractions when he discusses Hegel’s philos- 
ophy. 

What kinds of concepts are attained 
most readily? A series of experiments led 
to the conclusion that “thinglike” character- 
istics are easier to conceive than more ab- 
stract relationships of form and number. In 
one such experiment, materials were con- 
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structed similar to those in Figure 12-3. 
Each series consisted of nine sets of draw- 
ings, each set reproducing identical figures 


12-3 


Concept formation 


On the left: sets of abstract forms, On the right: sets 
of representations of concrete objects. The sets varied 
in color (not shown) and in number of items. See text 
for further discussion. (After Heidbreder, Bensley, and 
Ivy, 1948) 


all of one color and form but varying in 
number. Some figures represented familiar 
objects (books, shoes, pencils); others were 
abstract geometrical forms. The figures on 
the right in Figure 12-3 represent concrete 
objects, and those on the left represent 
forms. 

To each set of objects or forms, whether 
abstract or concrete, the experimenter as- 
signed a nonsense name, such as lorb, dwin, 
or telf. The materials were presented as in 
the paired-associates form of a memoriza- 
tion experiment, and the subject attempted 
to speak the name of the set as it appeared 
If the concept labeled by the name was un- 
derstood (e.g., if lorb was known to stand 
for any shoe), the response to the set was 
of course much easier than if the conc cpt 
was not yet attained. Memorization was 
carried to two perfect repetitions, and then 
the subject was questioned to find if she 
had discovered the concept or had simply 
learned the pairs by rote. Usually the con- 
cept had been attained, but the first correct 
pairing of a name with a particular card 
tended to appear a few trials before the 
concept itself was reached. 

The results of the experiment showed 
clearly that the concept most easily attained 
was that of an object (shoe, bird, book), 
next that of spatial forms, then colors (red, 
yellow, blue), then numbers (two, four, five) 
(Heidbreder, Bensley, and Ivy, 1948). The 
results have been confirmed, but interpreted 
somewhat differently, by Grant (1951). 

Although there are some qualifications 
that have to be made, it appears that our 
thinking tends to run to things, rather than 
to abstractions. Hence objects are more 
readily comprehended as belonging together 
than spatial forms, because the forms are 
less “thinglike.” Numbers are even less 
“thinglike” than forms, so that the concept 
of fourness or sixness is harder to arrive at, 
in an experiment such as that described, 
than the concept of triangularity. Higher 
thinking, exemplified by mathematics, re- 
quires the more abstract kind of concept. 


In a later but related study, Hunt and 
Hovland (1960) distinguished among con- 
junctive, disjunctive, and relational con- 
cepts. A conjunctive concept is of the type 
in which all objects of a class share com- 
mon characteristics; their example is rubies, 
all of which are hard, translucent, and red. 
A disjunctive concept is one in which two 
members belong to the same class because 
of possessing either of two quite different 
characteristics. The typical example is that 
of the “strike” in American baseball, which 
means either (1) a pitch that the batter at- 
tempts to hit, but misses, or (2) a pitched 
ball that crosses the plate between the bat- 
ter’s knees and shoulders, even though he 
does not attempt to hit it. A relational type 
of concept is one in which instances of the 
concept do not share fixed characteristics, 
but do share fixed relationships. An isos- 
celes triangle has two sides equal, but they 
can be of any length, and there can be any 
size of angle between them. Experimenta- 
tion with such concepts showed that sub- 
jects tended to search first for conjunctive 
and relational concepts, arriving at disjunc- 
tive concepts much later. The earlier stud- 
ies are thus extended to show that there 
are levels of difficulty among the various 
types of more abstract concept. 


Language in children’s thinking 


Social communication requires that 
speaker and listener share a common mean- 
ing of words. A child can learn to obey 
verbal signals before he can say words that 
have the same meaning to him that they 
have to the person he addresses. It is only 
when he communicates these common 
meanings that he really uses language. 

The close correspondence between the 
child’s use of language and his ability to 
deal with a problem of relationships is il- 
lustrated by an experiment performed with 
children while they were at an age when 
language was becoming for them a tool of 
thought. 

The experimenter taught the children (of 


preschool and kindergarten age) to select 
the smaller of a pair of squares, each 
mounted on the lid of a box. If the child 
chose the smaller square, he found the box 
open and an attractive toy inside. If he 
mistakenly chose the larger square, he found 
the box locked. The child began by learning 
to choose a 6-inch square in preference to 
an 8-inch one. When he had learned to 
choose the 6-inch square regularly, he was 
ready for the crucial tests with smaller 
squares. 

He was now confronted with two test 
pairs, all pairs being smaller than the origi- 
nal ones. Of these smaller pairs, one (known 
as the near pair) was close to the original 
squares in size (4.5 inches and 6 inches), 
the other (known as the remote pair) was 
much smaller (1.4 and 1.9 inches). If the 
child had learned to “transpose,” that is, 
to choose the smaller square regardless of 
absolute size, he should succeed in choos- 
ing the smaller square for both the near and 
the remote pairs. The results are plotted in 
Figure 12-4. While all children did well 
with the near pair, on the remote pair there 
was a striking increase in success with age 
(Kuenne, 1946). 

The reason that the older children did 
better with the far pair was quite clearly 
related to their use of language. If a child 
could say the equivalent of “The smaller 
one is always right,” he could succeed with 
the far pair. Of the 13 children who failed 
to express in words the principle of correct 
choice, none transposed on the test with 
the remote pair; of the 31 children who 
stated the correct solution in words either 
spontaneously or upon questioning, 73 per 
cent transposed successfully with the remote 
pair. 

Of course the older children were more 
developed as problem-solvers, whether or 
not they relied upon language; the younger 
children, although able to use language to 
some extent, were not able to use it well 
enough to serve as a tool for thinking in 
the transposition. We can recognize that 
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The older children, who were better able to state a 
test relationship in the form “The smaller one is ol- 
ways right,” were able to transpose what they had 
learned from one pair to another remote pair, while 
the younger children could transpose only pairs close 
to those used in training. (After Kuenne, 1946) 


language and thought are related, without 
making the assumption that they are iden- 
tical. 


Language and forms of thought 


Most of us assume that reality as we 
know it exists independently of the ways in 
which we talk about it. We believe, for ex- 
ample, that any idea expressed in one lan- 
guage can be translated into another lan- 
guage. This statement seems so obvious 
that to question it is rather startling. But a 
student of American Indian languages, 
Whorf (1950, 1956), found such direct 
translation often impossible: one of the 
languages he studied has no clear distinc- 
tion between nouns and verbs, another blurs 
the distinctions of past, Present, and future, 
a third uses the same name for the colors 
gray and brown. These differences led 
Whorf to two conclusions: 


1. The world is conceived very differently 
by those whose languages are of com- 
pletely unlike structure. 

2. The structure of the language is a cause 
of these different ways of conceiving the 
world. 


Whorf’s thesis is the subject of active 
debate among anthropologists and experts 
in the study of language structure. Most of 
them accept a correspondence between the 
language and the ways of conceiving the 
world, but they tend to turn things around 
and try to show that the experiences sig- 
nificant to the people affect the way things 
are expressed in language. Thus some Es- 
kimos have different words for different 
kinds of snow, and some groups have a 
whole vocabulary to describe different kinds 
of reindeer hides that we would scarce! be 
able to tell apart. 

For us, the important part of Whorf's 
conjecture is that there is this close corre- 
spondence between language and thinking. 
Experimenters interested in his theory have 
tested it, for example, in an experiment on 
the recognizing and naming of colors by 
English-speaking college students, 

The color names most common in Eng- 
lish are red, orange, yellow, green, blue, 
purple, pink, and brown, Preliminary to the 
experiment, five judges picked from 240 
color patches the ones best representing 
these names. They agreed remarkably well. 
To these 8 colors the experimenters added 
16 more to provide a fairly even represen- 
tation of all colors. The 24 subjects who 
served in the next part of the experiment 
first saw all 24 colors mounted on a chart 
in random order. Then they saw the colors 
One at a time and were asked to name them. 

The experimenters called the ease with 
which a color was named its codability. 
The easiest-to-code colors were those de- 
scribed by a single word of a single syllable 
(e.g., “red”), given with short reaction 
time and with high consistency by all sub- 
jects. The hardest to code were colors that 


were described with many words, after hesi- 
tation, and with little agreement among the 
subjects. These measures were converted to 
quantities, so that each of the 24 colors 
had a codability score. 

the recognition part of the experiment 
was carried out with new subjects. Each 
saw only 4 of the original 24 colors, but 
by dividing the colors among the subjects 
all colors were used. The new subject then 
had as his task picking out these 4 colors 
among 120 mounted on a chart. Most sub- 
jects said that they were able to keep the 
colors in mind by naming them and then 
“storing” the names while doing the recog- 
nition task. Based on the success of these 
subjects, a recognition score was assigned 
to each of the original colors. 

Ihe hypothesis that ease of naming and 
ease of recognition have something in com- 
mon could be tested by correlating the coda- 
bility score with the recognition score. This 
correlation turned out to be .42, thus agree- 
ing with the hypothesis (Brown and Lenne- 
berg, 1954). 

This experiment has been satisfactorily 
repeated with Zuni Indians, with somewhat 
different colors emerging as the most read- 
ily codable or recognizable. The general im- 
plication is that the regions of experience 
in which a society makes careful discrimi- 
nations are likely also to be represented in 
linguistic discriminations. These differences 
among cultures will show up in the ease or 
difficulty of particular intellectual tasks, of 
which recognition is a rather simple variety. 


Thought and the brain 


While no one doubts that we use our 
brains when we think, beyond that we can 
say very little with confidence. There is no 
localized “thought center” in the brain, as 
there are localized centers for muscular ac- 
tion or vision. 

Two main approaches to thinking pose 
somewhat different problems for students 
of brain physiology. Those who take the 
peripheralist position that all thinking goes 
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Muscular movements in thinking 


Although the subjects arms and hands were resting 
quietly, the thought of hammering twice with the right 
arm resulted in the two bursts of electrical impulses 
shown in the record. (After Jacobson, 1932) 


on in action (speech or other movements) 
see the problems of thinking as essentially 
the same as those dealing with other aspects 
of movement control. According to this po- 
sition all that psychology requires is a stim- 
ulus-response analysis of thinking; then a 
physiology of conditioned responses would 
also provide a physiology of thinking. The 
centralists believe that thinking goes on in- 
side the brain and nervous system, with the 
muscular movements merely accompani- 
ments (or facilitators) of the “central” 
process. For a centralist, a physiological 
explanation of thinking requires a theory 
of what goes on in the brain when we think; 
a stimulus-response analysis does not suf- 
fice. 


CRITICAL DISCUSSION 


The extreme form of the peripheralist position 
on thought was advocated by John B. Watson, 
usually regarded as the founder of behavior- 
ism. His main point was that movements were 
the substance of thought, chiefly the move- 
ments that we make in talking to ourselves. 
To put it another way, thought consists merely 
in implicit language habits, including within 
language not only speech but also such other 
movements as may be involved in gesture, 
writing, or other language accompaniments. 
The habits are implicit because they cannot be 
observed without the aid of instruments. Young 
children, having just learned to talk, often 
talk aloud as they solve their problems. As 
they grow older, they learn to talk silently to 
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themselves. Then, according to Watson, they 
have learned to think. You can try an old 
demonstration of this theory on yourself. Try 
to think the word “bubble” with your mouth 
open. You may feel a catch in your throat 
while you are thinking. 

When you think, you make other muscular 
movements besides those of speech. Suppose 
you permit an experimenter to attach elec- 
trodes to your arms so that he can measure 
electrical response (action currents) from your 
muscles. Now while your arms are quiet, he 
tells you to think of hammering twice with 
your right hand. His instrument will often 
show two bursts of impulses from your right 
arm muscles, corresponding to your imagined 
hammering (Figure 12-5). When you im- 
agined hammering, you moved your muscle 
slightly, even though your arms remained in 
resting position (Jacobson, 1932). Deaf-mutes, 
who use their arm muscles in talking a sign 
language, show more activity in these mus- 
cles when they dream than normal subjects do 
(Max, 1985). The presence of eye movements 
in dreaming is also consonant with the im- 
portance of muscular movement in thinking 
(Dement and Kleitman, 1957), 

While these peripheral indicators of thought 
make plausible a theory such as Watson’s, the 
centralist answers that a movement accompani- 
ment of thinking is not the thinking itself. Thus 
the slight muscular movements in the arms 
result from the subject's thinking about ham- 
mering, just as the movements themselves 
might result if he had decided actually to 
hammer. The crux of the issue is that the 
decision to hammer need not have been made 
in the muscles, 

The desire to hold to the stimulus-response 
interpretation of behavior lies behind the pe- 
ripheralist position. Thus one thought in a 
chain of associations is a stimulus to the fol- 
lowing thought, but to be a stimulus it must 
have physical attributes, Hull (1931), for ex- 
ample, considered some thoughts to be what 
he called pure-stimulus acts, that is, acts 
whose sole purpose was to furnish stimuli 
for other acts. Although there was little evi- 
dence, he made a Purely conjectural trans- 
formation of the idea into an act, so that the 
stimulus would be tangible. 

The centralist argues that the stimulus-re- 
sponse analysis is not essential. Groups of 
nerve cells, and even the brain as a whole, ap- 
pear to be spontaneously active, and there is 
nothing in the physiology of the brain to re- 
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quire that everything that happens must be a 
stimulus-response circuit from sense organs to 
muscles or glands. 

Some evidence of the role of the brain in 
thinking comes through studies of the results 
of injury. Brain injury often produces serious 
disturbance of the speech processes, with sy mp- 
toms described as aphasia. Various classes of 


aphasia have been proposed from time to time, 
but that of Head (1926) calls clearest atten. 
tion to the relation between language defect 


and thought. He distinguished four s of 
aphasia: (1) verbal defects, defective form- 
ing of words or using one number instead of an- 
other without awareness of the error; (2) syn- 


tactical defects, in which the correct naming of 
objects may persist, but a formulated sentence 
becomes unintelligible jargon; (3) nominal 
defects, in which the operations of naming are 


interfered with; and (4) semantic defects, in 
which verbal meanings and rote memory are 
unimpaired, but fuller understanding of mean- 
ing is lost. Thus a patient can name the cards 


but cannot understand the rules of a card game. 

Other experiments with brain-injured pa- 
tients tell us that they may lose the ability 
to deal with the abstract, even though they get 
along very well when dealing with concrete 
things. 


1. A patient could not be induced to repeat the 
sentence, “The sun is shining,” on a rainy 
day. 

2. A patient is well able to throw balls into 
three boxes which are located at different 
distances from him. He never misses. Asked 
which box is further and which is nearer, 
he is unable to give any account or to make 
a statement concerning his procedure in 
aiming. 

3. A patient can count on his fingers and by 
various roundabout methods; in this fashion 
he can even obtain results which look like 
subtraction and addition, but he is entirely 
unable to state whether 7 or 4 is more and 
has no concept of the values of numbers 
whatever. 

4. The patient can use a key to open a door, 
but he is unable to demonstrate how to use 
the key unless the door is present. 

5. Another patient cannot demonstrate how to 
drink out of an empty glass, whereas he can 
drink out of a full glass (Goldstein and 
Scheerer, 1941). 


Electrical stimulation of portions of the sen- 
sorimotor area of the human cortex, exposed 
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under local anesthetic, results in spontaneous 
vocalization—speech sounds without words. If 
the patient is talking at the time of the stimu- 
lation, his speech is interrupted. Surgical re- 
moval of the tissue in these areas is likely to 
produce a form of aphasia (Penfield and Rob- 
erts, 1959). 

While these studies show us the importance 
of the brain in thinking and give us some hints 
about the processes of thought, they do not 
resolve the issue between the peripheralist and 
the centralist. 


Problem-Solving 


What is a problem? Whenever goal-ori- 
ented activity is blocked, whenever a need 
remains unfulfilled, a question unanswered, 
perplexity unresolved, the subject faces a 
problem. We turn now to a consideration 
of realistic problem-solving, in which evi- 
dence is marshaled, reasoning goes on, and 
a satisfactory solution is reached. 


Strategies in problem-solving 


A subject trying to solve a problem seeks 
some strategy, some systematic mode of at- 
tack, and unless the problem is a very arbi- 
trary one, he usually finds this to his ad- 
vantage. 

One experiment sharply contrasts two 
strategies, described as wholist and partist 
(Bruner, Goodnow, and Austin, 1956). 
The task in the experiment was to abstract 
a concept from a series of cards. The sub- 
jects in this experiment were given more 
knowledge about the task than is usual in 
concept-formation experiments. They were 
taught that each card was an instance either 
representing the sought-for concept (a posi- 
tive instance) or not representing it (a nega- 
tive instance). They were also taught the 
relevant attributes of the cards and how 
many values each attribute could take, se- 
lected from the following table: 


5Some unrealistic attempts at problem-solving 
will be considered later (Chapter 18). 


Attributes Values 
1. Number of figures One, two, or three 
2. Kind of figures Square, circle, or cross 


3. Color of figures Red, blue, or green 


. Number of borders 
. Kind of borders 
. Color of borders 

The subjects, 46 Harvard and Wellesley 
undergraduates, were each given 14 prob- 
lems to solve. The number of possibly rele- 
vant attributes varied in each problem from 
three to six, and the number of attributes 
that actually defined the solution from one 
to five. The subject knew for each problem 
which attributes were possibly relevant, and 
also which attributes remained constant 
throughout the series of cards. Cards were 
presented one at a time; the experimenter 
stated whether the card was a positive or 
negative instance, and the subject wrote 
down his best guess of the concept. Thus 
the subject’s strategy could be inferred from 
the way in which he moved from one con- 
cept to the next. 

The two main strategies can be described 
as follows: 


One, two, or three 
Solid, dotted, or wavy 
Red, blue, or green 


aus 


1. In the wholist strategy the subject as- 
sumes that all relevant attributes of the 
first instance (which in the test is always a 
positive instance) must be necessary to de- 
fine the concept. Thus if the relevant attri- 
butes in the particular experiment are num- 
ber, kind, and color of figures (with bor- 
ders irrelevant and constant), the subject 
will state the concept for the first positive 
instance as “three red squares” if those are 
the values of the attributes that are present, 
even though he knows that the correct con- 
cept could be “all cards containing squares.” 
The next card can be either a positive or a 
negative instance of the concept. If it is a 
negative instance, the subject holds to his 
original concept, for he can learn nothing 
from it; unless his first hypothesis is wrong, 
no negative instances are relevant. For ex- 
ample, if “three blue squares” is wrong, 
“three red squares” might still be right, and 
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Per cent of problems solved 
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3 4 5 
Attributes in problem 


Relative success of wholist vs, Partist strategy in solving 
problems. (After Bruner, Goodnow, and Austin, 1956) 


So on. But a positive instance that contains 
fewer attributes than or different attributes 
from his original concept will make him 
simplify his Concept accordingly, accepting 
only what the original card and the new 
one have in common. If the new positive 
instance is “three blue squares,” he will 
now correct the concept to “three squares” 
because the blue has contradicted the red. 
Thus the correct concept is finally arrived 
at by reducing the original total concept to 
those parts that are common to all in- 
stances. Information comes from positive 
instances that cause modification of the 
original guess, 

2. In the partist Strategy, the subject be- 
gins by guessing that a part of the original 
Positive instance defines the concept. Thus 
when presented with three red Squares, he 
guesses that the correct Concept is “three 
squares.” Now he can learn from either 
Positive or negative instances, If this sub- 
ject encounters a negative instance consist- 
ing of three blue Squares, for example, then 
he knows his “three Squares” hypothesis is 
wrong, and he tries a new one, Similarly, 
he may have a positive instance inconsist- 
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ent with his guess. If he finds a positive in- 
stance of “two red squares,” he must also 
change his original hypothesis of “three 
squares.” In the partist strategy the fact 
that the subject has to remember which hy- 
potheses he has used and rejected puts him 
at some disadvantage by comparison with 
the wholist strategy. 


What happens in practice? While sub- 
jects are not entirely consistent, there is a 
marked tendency for a subject to use one 
or the other of the strategies on a majority 
of the problems. Hence the relative suc- 
cesses with the two types of initial ap- 
proach (Figure 12-6) represent in part the 
successes of different subjects. The superi- 
ority of the wholist approach over the 
partist one is evident under the circum- 
stances of this experiment. The results were 
obtained under time pressure. When there 
was plenty of time, the partists were not at 
any disadvantage (Austin, Bruner, and Sey- 
mour, 1953). The main disadvantage of 
the partist method is its reliance upon mem- 
ory, which proves difficult when the sub- 
ject is hurried. 


The half-split technique in the 
use of information 


The most practical approach to problems 
of concept formation is in studies of “trou- 
ble-shooting.” This is an expression used 
by technical workers to describe the detec- 
tion of the fault in some form of mechani- 
cal failure, as when a television or radar 
set stops working. Studies made by the U.S. 
Air Force have compared two methods of 
attack: (1) on the basis of tables of prob- 
abilities that a given operational fault or 
symptom will be due to a given mechanical 
failure, and (2) the half-split technique, in 
which half the hypotheses are eliminated at 
each step (as when, in guessing a number 
between 1 and 100, we first ask, “Is it be- 
tween 1 and 50?”). According to their ex- 
periments (and on theoretical grounds also), 


Number Theoretical 
of uncertainty 
response remaining 


Actual 
uncertainty 
(mean, 3 games) 


Information 
used from 
prior trial * 


source: Bendig (1953). Results from 127 subjects. 


* Obtained by subtracting actual uncertainty in one trial from that of preceding 


trial. The theoretical gain would be 1.00 bit per trial. 


+ The “bit” is a unit from technical information theory (an abbreviation for “binary 


dig 
received. 


”); whenever uncertainty is reduced by half, one “bit” of information has been 
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the second of these methods is to be pre- 
ferred (Miller, Folley, and Smith, 1953). 

For an analogy to the half-split tech- 
nique in trouble-shooting we may turn to 
the parlor game of “twenty questions.” In 
this game, familiar from radio and televi- 
sion, the audience attempts to “guess” what 
the leader has in mind by asking questions 
to which he replies simply “yes” or “no.” 
The best questions divide the answers into 
two equal halves, so that a “yes” reply says 
that the correct concept lies in one half and 
a “no” answer says that it lies in the other. 
Then “yes” and “no” will be equally in- 
formative. In the usual game, if the correct 
answer comes in 20 questions or less, the 
audience “wins”; if not, it “loses.” For lab- 
oratory purposes a somewhat simplified ver- 
sion has proved more satisfactory. 

A class of 127 college students were 
given sheets listing 16 topics (all animal, 
including human) and sheets on which to 
record their responses. The problem was 
to find which one of the 16 had been se- 
lected as “correct.” The class participated 
by observing one trained subject who asked 


the experimenter questions. The experi- 
menter answered “yes” or “no,” helping the 
students to narrow their choices. Each stu- 
dent first made and recorded one blind 
guess. Then after each question and reply 
he wrote down the topic that seemed to him 
most likely to be correct. The following 
questions were asked and answered appro- 
priately, the answer to each question logi- 
cally eliminating half the remaining possi- 
bilities: “Is the subject a whole animal?” 
“Is the subject human?” “Is there more 
than one of this subject?” “Is the subject 
fictional?” 

The recorded answers provided an op- 
portunity to find out whether the subjects 
used all the information available at each 
step (Bendig, 1953). 

The results in Table 12-1 show that re- 
duction in uncertainty proceeded as ex- 
pected for the first three steps, that is, for 
the blind guess and the replies to the first 
two questions. But the information trans- 
mitted by the reply to the third question 
was much less, with a gain of only 0.21 bit 
recorded on trial 4. Except for this ques- 
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tion, the subjects used most of the informa- 
tion available. The actual gains were from 
80 to 90 per cent of what was possible. 

The relationship between this experiment 
and trouble-shooting is fairly obvious. Only 
so many things can go wrong. If you can 
devise tests for locating the defect, each of 
which reduces the alternatives by half, you 
will make the maximum progress in putting 
your finger on the trouble. 


CRITICAL DISCUSSION 


The use of the notion of information (in a 
technical sense) and its unit of measurement 
(the bit, in Table 12-1) calls for comment on 
both the nature of information theory and its 
place in psychology. 

Communication engineers have been con- 
cerned not only with the instruments required 
to transmit electrical impulses but with the 
ways in which to transmit signals that will com- 
municate the maximum amount of information 
against the disruptive influence of noise (static, 
etc.). In dealing with the kind of knowledge 
that is coded in words or numbers, they have 
adopted as their unit of information the bit (an 
abbreviation for “binary digit”). The bit, as 
we have seen, is the amount of information that 
reduces the uncertainty (the number of re- 
maining alternatives) by one-half. 

Suppose I am thinking of a number from 1 
to 8, and you try to Suess it systematically. You 
ask, “Is it 4 or less, or more than 4?” I answer, 
“4 or less.” Now you have eliminated the num- 
bers 5, 6, 7, and 8—half the original alterna- 
tives. You have thus received one “bit” of in- 
formation. Now you ask, “Is it 2 or less, or 
more than 2?” “2 or less.” You have now elimi- 
nated 3 and 4, and thus have a second bit of 
information. You need only one more bit, and 
you have your answer. You can guess now, “Is 
it 2?” Whether I reply “yes” or “no,” you re- 
ceive the information you need, It took three 
bits of information to reduce 8 alternatives to 
1. In mathematical terms, the amount of infor- 
mation required to reduce uncertainty increases 
as the logarithm of the alternatives, according 
to the formula: 


bits = log, number of alternatives 


—_—_—_—_— 


Here log, means “logarithm to the base 2 
which is a logarithm in the binary system, 
whereas familiar logarithms, in the decimal 
system, can be written logy) (or simply log), 
The value of log, of 8 is 3, corresponding to 
the example given above. 

Psychological applications of the quantitative 
estimation of information have taken several 
tacks. We have already seen an application in 
problem-solving in the Bendig example. An- 
other application has been within the study of 
meaningfulness in memorizing. Meaningful ma- 
terials may transmit information more easily 
than nonsense materials because of the way in 
which information is coded; that is, whether it 
has system or pattern, For example, the num- 
ber 14916253649 is hard to remember with a 
single reading, but it can be remembered more 
easily if it is coded as consisting of the succes- 
sive squares of 1, 2, 3, 4, 5, 6, and 7. 

The greatest usefulness of information meas- 
urement thus far has been in providing a new 
way of measuring verbal stimuli. It is too early 
to say just what its ultimate range of usefulness 
within psychology may be (Miller, 1953, 
1956; Attneave, 1959). 
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Obstacles to problem-solving 


The skills involved in problem-solving 
are so complex that we have made some- 
what greater advances in identifying ob- 
stacles to good problem-solving than we 
have in locating the essential features of an 
efficient approach to varied tasks. 

Two related but dissimilar impediments 
to efficient problem-solving have turned up 
in many experiments. These are (1) the 
persistence of a habitual set toward a solu- 
tion that may once have been efficient but 
is no longer efficient, and (2) functional 
fixedness, or the inability to see alternative 
uses for a tool or object whose familiar 
use-meaning has become entrenched. 

Thinking requires alertness to new possi- 
bilities and to the possibility of doing things 
differently from the ways in which they were 
done before. Overlearned habits may so 
firmly fix routine ways of doing things that 
the habitual set interferes with thinking. An 
experiment illustrates this possibility. 


Given the following empty 
jars as measures 


Problem 


source: Modified from Luchins (1942). 


Measure 
the required 


Easier solution 
to be discovered 


Fifteen members of a graduate seminar 
took part in a problem-solving experiment. 
All the problems were devoted to measur- 
ing a given amount of water through the 
use of jars of different sizes. For example, 
with a 29-quart jar and a 3-quart jar, it is 
possible to measure 20 quarts by first filling 
the 29-quart jar and then filling the smaller 
jar from the larger jar three times. This il- 
lustration was shown the group as an ex- 
planation of how their answers were to be 
written. Then they were given the 7 prob- 
lems listed in Table 12-2. The first 5 of 
these problems can be most simply solved 
in one way—first by filling the middle jar 
B, then by subtracting the first jar A, then 
by subtracting the last jar C twice. In ab- 
stract form, we may write the solution as 
D = B — A — 2C. Because all these solu- 
tions are alike, the students developed a 
set to use that formula. 

Eleven subjects, without special instruc- 
tions, went through the 7 problems using 
the standard solution throughout. Because 
they followed the habitual set, they did not 


notice that there was an easier way of solv- 
ing problems 6 and 7. 

After the fifth problem, four subjects 
were instructed to write the words “Don’t 
be blind,” as indicated in the table. These 
subjects were the only ones who used the 
easier methods. They were not entirely con- 
sistent, but they used the easier method for 
five of their eight answers to problems 6 
and 7 (Luchins, 1942). 

One of the problems faced by mathemat- 
ics (and statistics) teachers is that of teach- 
ing students to avoid overdependence upon 
memorized proofs and formulas and to un- 
derstand the essence of what they are try- 
ing to do, Overdependence upon habitual 
solutions may be an enemy of under- 
standing. 

Habitual set, as interfering with problem- 
solving, turns out to have two components: 
susceptibility to set and the ability to over- 
come a set once established. Guetzkow 
(1951) found a sex difference in the abil- 
ity to overcome set, favoring men over 
women, but he found no sex difference in 
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susceptibility to set as measured by the jar 
problem. 

Many objects have clearly defined uses, 
but they may also serve in other ways. A 
hammer is normally used to drive nails, 
but it may be used as a weapon as well. A 
knife is designed to cut, but it will also 
Serve as a screw driver or as a pry to lift 
the lid of a jar. The use-meaning of an 
object, while it often appears to inhere in 
the object as perceived, is determined by 
the relationship between the object and the 
other objects, and so is subject to change. 
The following experiment bears upon the 
problem of the use-meaning of an object 
in problem-solving. 

Five tasks were arranged, each in two 
versions. One version of the task required 
that a tool be used first in its normal way 
and then in some new way. The second 
version required only the novel use. The 
Conjecture being tested was that use of the 
tool in a normal way would then make it 
more difficult to perceive the meaning-use 
of the tool in the new way required for 
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Overcoming functional fixedness 


Presented with the object shown, 
struct a flower stand using any 
necessarily all. The best result is 
pliers in an unusual way, as shown. 
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the problem is to con- 
of the items given, not 
obtained by using the 


problem-solving. The five problems were 
as follows: 


Normal use Novel use 


Gimlet To bore holes To support » hang- 
ing cord 

Box As a container | As a platform 

Pliers To unfasten wire | To support a board 

Weight As a hammer 


As a pendulum 
bob 


As a hook 
(unbent) 


Paper clip | To fasten papers 


The two versions of the pliers problem 
will help to show how the experiment was 
arranged. The task was to make a board 
firm on two supports (as a “flower stand 
or the like”) (Figure 12-7). In front oi the 
subject were two iron joints, a wooden bar, 
and the crucial object: the pliers. The prob- 
lem was to be solved by using the wooden 
bar as one support and the pliers as the 
other. In one version, the bar to be used as 
a support was nailed to the board. It had 
to be freed by using the pliers, Hence the 
pliers were used first in their normal func- 
tion. In the other version, the bar was tied 
to the board so that it was easily removed 
without the use of the pliers. 

From 7 to 15 subjects worked on each 
of the problems, each subject having some 
tasks in one version, other tasks in the sec- 
ond version. Those working on tasks in 
which they first used the tool in its normal 
way found more difficulty in perceiving a 
novel use for the tool than did those who 
used the tool only for a novel purpose. 
Success was easy when the only use re- 
quired was the new one. There were 50 
Successes out of 51 tries (98 per cent suc- 
cess) when the tool entered the novel solu- 
tion without having first been used nor- 
mally. But, following normal use, successes 
fell down to 30 out of 49 tries (61 per cent 
success) (Duncker, 1945). 

This same kind of experiment has been 
Tepeated by other experimenters with simi- 
lar results, e.g., Birch and Rabinowitz 
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(1951), Adamson (1952), Adamson and 
Taylor (1954). 

This tendency for normal use to make 
new use more difficult is known as func- 
tional fixedness. That the effects of such 
normal use may persist for some time is 
shown by Figure 12-8, in which the effects 
last for at least a day but are gone in a 
week, These results imply an advantage in 
leaving a task for a while and then coming 
back io it for a fresh attack. The necessity 
of overcoming functional fixedness may be 
one of the background conditions for the 
observation that after turning away from a 
problem for a while we return to it with a 
fresh approach and achieve a solution. 

How are we to avoid getting into the ruts 
of cither persistent set or functional fixed- 
ness? One way is to train for flexibility. 
Schroder and Rotter (1952) trained four 
groups of 26 subjects each on a card- 
grouping task, similar to the typical con- 
cept-formation experiments. The groups re- 
ceived varying amounts of experience with 
changed concepts, so that the group with 
most experience of change came most to 
expect change. When tested in a novel 
problem-solving situation where change 
leads to easier solution, the groups trained 
for fexibility adopted the changed solutions 
earlier. 


Group or individual? 


Much thinking these days goes on in 
groups—in conferences, among teams of 
research workers—and the question natu- 
rally arises as to whether the group is bet- 
ter at problem-solving than the individual, 
or vice versa. 

The question is not a simple one, for any 
One group, say, of five people, is likely to 
get an answer to a problem sooner than 
any one individual of equal ability and 
background. But this might be due merely 
to the fact that the group capitalizes on 
the best thinker in the group. Thus if the 
group were split into five groups of one 
man each and results compared, the group 
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Persistence of functional fixedness 


Using an object in its normal way lessens the probability 
of finding a novel use for it. This effect disappears over 
time. (After Adamson and Taylor, 1954) 


might not do better than the best man 
working alone. In analogy with fishing, the 
more lines there are in the water, the more 
likely that a fish will be caught, even though 
the group process contributes nothing to 
the art of fishing. This line of thinking has 
been developed by Taylor and McNemar 
(1955). We therefore must really ask 
whether or not the group is more effective 
than the best person in the group. Experi- 
ments lead to rather ambiguous results. 

Earlier experimenters tended to find group 
solution superior, but they did not gen- 
erally make the corrections needed to allow 
for the advantage the group has in using its 
most superior members, while an average 
performance for one-man groups counts 
everybody. More recent experiments (e.g., 
Taylor and Faust, 1952) have shown little 
superiority for randomly chosen groups, al- 
though this does not, of course, deny the 
effectiveness of groups composed of ex- 
perts bringing different information to bear 
on the problem. 

Group solutions will be superior to indi- 
vidual solutions under the following condi- 
tions: 
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1. One or more members of the group must 
possess the essential information needed 
for solution, such as relevant knowledge 
and past experience. 

2. The more varied these requirements are, 
so that no one member possesses all the 
relevant background, the more advan- 
tage the group will have over an indi- 
vidual. 

3. The group requires leadership, so that 
its deliberations are focused on the ob- 
jective. 


It is not always easy to establish these 
conditions in artificially created groups. 
Hence a general answer can scarcely be 
given to the question whether or not groups 
“think better” than individuals: the answer 
can be given only if one specifies what kind 
of group, composed of what kinds of peo- 
ple, working on what kinds of problems. 

A technique of group thinking known as 
“brainstorming” (not brainwashing!) was 
widely used by business and industrial es- 
tablishments in the 1950’s (Osborn, 1953), 
The main principle was that in a first ses- 
sion the group members should produce 
ideas in rapid succession, not considering 
their worth and thinking “wildly and 
freely.” The point was that the members, 
through relinquishing criticism, might over- 
come functional fixedness (pp. 356-57) 
and bring fresh light upon the solution of 
the problem under consideration. Then the 
ideas could be sorted out soberly in a later 
session, and the valuable ones retained, 
William James had earlier recommended 
that an author write in haste and revise at 
leisure, and the modern brainstorming ap- 
peared to be based on Some sound psycho- 
logical advice. 

Careful test of the brainstorming method 
in the laboratory failed to show, however, 
that any more original ideas were created 
than if individuals sat alone thinking up new 
ideas (Taylor and others, 1958). These re- 
sults do not necessarily condemn the brain- 
storming method under some circumstances, 
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but they show that dramatic expectations 
from it are unwarranted. 


CRITICAL DISCUSSION 


Modern high-speed electronic computers are 


often referred to as “giant brains.” Their impor- 
tance to modern science, technology, and man- 
agement can scarcely be overestimated, but 
another question is asked: Can they think? 
An immediate answer in the negative—that 


they can do only what they have been taught 
(programed) to do—is too glib. Perhaps a hu- 
man thinker can do only what he has been 
programed to do also, either by inheritance or 
by his training. Without language and the sym- 
bols of mathematics there are many things the 
human thinker could not do, But of course the 
human thinker can make programs for ma- 


chines. Perhaps we should ask: Can a ma hine 
ever program itself? Within limits the answer 
is “yes,” and we therefore need to look at the 


matter more closely (Newell and Simon, 
1961). 

There are two chief ways in which a compu- 
tation takes place. One is by way of an algo- 
rithm, which is a fixed routine for finding a 
solution provided one exists. The word “algo- 
rithm” is not very familiar, but what it stands 
for is much more familiar, Any simple mathe- 
matical rule used in solving problems is an 
algorithm: “to divide by a fraction, invert and 


multiply”; “to transpose a term from one side 
of the equation to the other, change its sign.” 
Most of us learned a more complex algorithm 


in order to extract the square root of a number. 
If we follow the steps exactly, we will come out 
with an integral number, assuming the number 
we started with was a perfect square. It is easy 
to build such rules into a machine, and this 
is probably the most familiar use of the high- 
speed computer. The second method of compu- 
tation is not as rigorous, because it uses various 
short cuts and rules of thumb; there is no 
guarantee that the solution will be found, but 
it may be found much more quickly than if 
the painstaking method of the algorithm is 
used. This method goes by the name of heu- 
ristic, a method of tentative search rather than 
of exhaustive trying out of all appropriate 
algorithms. Human thinking is particularly 
skilled in the use of heuristic methods. A good 
chess player solves his problems heuristically; 
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he could not possibly see the consequences of 
every possible move. In solving a geometrical 
problem, we often add a line here or there, 
hoping that by forming a new triangle we may 
perceive relationships that were previously not 
evident, This new construction may help, but, 
unlike an algorithm, there are no guarantees 
implied. 

The main point is that machines can be pro- 
gramed so that they, too, can solve problems 
heuristically. They can simulate what a human 
learner does in concept attainment (Hovland 
and Hunt, 1960; Cahill and Hovland, 1960); 
thev can derive theorems if they are programed 
to do so. The most elaborate such effort to 
date has been the development of a General 
Problem Solver by Newell, Shaw, and Simon 
(1958a). They have succeeded, for example, 
in developing a program for theorems in sym- 


bolic logic. After building into the program 
the definitions, axioms, and rules used by 
Whitehead and Russell in their famous Prin- 


cipia Mathematica (1925), they set a computer 
to work to attempt to derive the 52 theorems of 
the second chapter of that work. It succeeded 
in giving adequate proofs for 38 of the theo- 
rems, using heuristic searching methods. At 
least one of the proofs was considered more 
elegant than that which Whitehead and Rus- 
sell had been able to provide (Newell, Shaw, 
and Simon, 1958b). 

These rather exciting developments are of 
great importance in unraveling the problems 
of human thinking. The process is clearly a 
two-way street. That is, one has to know some- 
thing about how creative problem-solving goes 
on in order to make a program for a machine. 
The analysis of heuristic thinking in mathe- 
matics by Polya has been a contributor in this 
respect (Polya, 1945, 1954). Because the ma- 
chine will do only what it is instructed to do, 
the steps have to be specified very clearly in 
“computer language.” If any error has been 
made in the interpretation of the steps in prob- 
lem-solving, the machine will not succeed. 
Thus the machine serves as a check on the 
theory. The chief advantage that the machine 
has over a human thinker is its perfect memory 
and its attention to all detail that it is pro- 
gramed to attend to. If a man teaches the ma- 
chine to play a checker game, for example, 
the machine will eventually win over its 
teacher, because it never overlooks anything 
that it has been taught to attend to and it never 
forgets the past consequences of a particular 


move in a particular context. If, however, 
there is some strategy not available to the 
machine, because it is not derivable from what 
has been programed, then the man will have 
an advantage. 

The modern high-speed computer is there- 
fore more than an elaborate machine for carry- 
ing out arithmetical and other mathematical 
operations; it is an important instrument for 
discovering and verifying principles of human 
problem-solving and creativity. 
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Creative Thinking 


Scientific discovery 


Knowledge verified by the methods of 
science has made possible many of man’s 
most conspicuous achievements. We dam 
rivers; irrigate and fertilize land; improve 
seed; harvest, store, and ship food; extract 
minerals; prevent and cure diseases; illumi- 
nate dwellings and factories; print books 
and newspapers; send and receive tele- 
phone, radio, and television messages; and 
travel on land and sea, through the air, and 
even into space. Through science we not 
only have achieved these practical ends but 
also have obtained many answers to our 
questions and speculations about the uni- 
verse—about the nature of matter, energy, 
and electricity; about distant stars and sub- 
atomic particles. Because scientific activity 
is problem-solving organized according to 
the best rules that man has so far been able 
to invent or discover, we will do well to 
study the behavior of scientists as they 
work at their problems. 

The testimony of scientists about their 
own work is hard to interpret, for the dis- 
tinguished scientist can tell little more about 
how he arrives at his insights than can any- 
one else. However, the particular insight 
which leads to a notable advance is a strik- 
ing experience and can therefore often be 
identified and dated. It is a unique event 
marking a turning point in thought, and 
we can look for the circumstances surround- 
ing it. 
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One student of creative thought has sug- 
gested that thinkers, whether scientists or 
artists, reach their solutions through four 
steps: preparation, incubation, illumina- 
tion, and verification (Wallas, 1921). These 
are not the formal steps of orderly scien- 
tific method; they are, instead, the steps in 
the germination of the ideas we call origi- 
nal, inventive, or, occasionally, revolution- 
ary. Let us examine in more detail some of 
the testimony of scientists to see whether 
or not this analysis is justified. 


Preparation. Even though an idea may 
seem to come to us suddenly in final form, 
we usually can discover that we have made 
a great deal of preparation for it. Einstein 
as a student of sixteen began to be troubled 
by certain basic problems in physics, cen- 
tering around the meaning of the speed of 
light, and he grappled with these problems 
for seven years. When he saw that his prob- 
lem could be solved by questioning the or- 
dinary concept of time, it took him only 
five weeks to write his famous paper on rel- 
ativity, even though he was then employed 
full time in the Swiss patent office. We can- 
Not ignore the years of preparation when 
we marvel at the speed with which he pro- 
duced his remarkable paper. 

The scientist prepares himself for discov- 
eries by his study of what has gone before, 
by willingness to disagree with what he has 
been taught, and by readiness to follow 
leads directed by observation or conjecture, 
whether his own or those of other scien- 
tists. Sometimes an inquiry is started by 
what is called a stroke of “luck.” For ex- 
ample, A. H. Becquerel discovered radio- 
activity when he found that a uranium com- 
pound had affected a covered photographic 
plate on which he had left it. Would we 
say, however, that his discovery was com- 
plete luck and that there was no prepara- 
tion for it? We would have to ask ourselves 
how he happened to be working with ura- 
nium compounds, how he happened to have 
photographic plates lying around, and what 
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prior knowledge made him ready to infer 
the process of radioactivity. Alexander 
Fleming discovered the usefulness of peni- 
cillin by accident. He was working with 
staphylococci (pus-forming bacteria) on a 
culture plate on which penicillin mold was 
present as a troublesome impurity. He no- 
ticed that the staphylococci were dissoly- 
ing near the penicillin mold. He asked him- 
self why, and the experiments he made to 
find an answer led eventually to the use of 
penicillin in the treatment of disease. But 
without Fleming’s training as a bacteriolo- 
gist, this discovery, so important for man- 
kind, could not have been made. 


Incubation and Illumination. The stage 
of scientific discovery or invention in which 
things suddenly become clear is prepared 
for, as we saw with Einstein, by under- 
standing of the problem, a strong orienta- 
tion toward its solution, and an acquaint- 
ance with the relevant facts. When the so- 
lution will come, if it comes, is unpredict- 
able. This uncertainty has led to the notion 
of some sort of incubation process that goes 
on after the preparation has taken place, 
even though the thinker may not be actively 
engrossed with the problem. 

Something of the sort happened with the 
formulation of the emergency theory of 
emotions, a theory which served to clarify 
a number of apparently unrelated physio- 
logical processes found present in strong 
emotion (see Chapter 6, p. 161). The ac- 
count is by Walter B. Cannon, who pro- 
posed the emergency theory: 


These changes [bodily changes which oc- 
cur in great emotional excitement]}—the 
more rapid pulse, the deeper breathing, the 
increase of sugar in the blood, the secretion 
from the adrenal glands—were very diverse 
and seemed unrelated. Then, one wakeful 
night . . . the idea flashed through my 
mind that they could be nicely integrated 
if conceived as bodily preparations for su- 
preme effort in flight or in fighting. . . .° 


ê Cannon (1945). 


What is the nature of the incubation 
process which goes on before such an inte- 
grating idea? One possibility is that it is 
unconscious thinking. The number of ac- 
ceptable reports of conclusions appearing 
in dreams or immediately upon awakening 
is very small, but some of these reports are 
sufficiently striking to have some claim as 
evidence. 

Descartes reported that he first encoun- 
tered the basic notions of analytic geometry 
in two dreams, but he did not clearly de- 
scribe the circumstances. Friedrich Kekule 
solved the problem of the arrangement of 
carbon and hydrogen in benzene through 
a dream (among a number of similar 
dreams) in which he saw the atoms danc- 
ing in a ring. The dreams led him to the 
concept of the benzene ring, one of the 
most important steps in organic chemistry. 


in 1865 Kekule, then professor of chem- 
istry at Ghent, was engaged one evening in 
writing his textbook, but his thoughts were 
elsewhere. 
| turned my chair to the fire and dozed. 
.. . Again the atoms were gamboling 
before my eyes. This time the smaller 
groups kept modestly in the background. 
My mental eye, rendered more acute by 
repeated visions of this kind, could now 
distinguish larger structures, of manifold 
conformation; long rows, sometimes more 
closely fitted together; all twining and 
twisting in snakelike motion. But look! 
What was that? One of the snakes had 
seized hold of its own tail, and the form 
whirled mockingly before my eyes. As 
if by a flash of lightning I awoke. . . - 
The picture Kekule had seen of the snake 
which had seized its own tail gave him the 
clue to the most puzzling of molecular 
structures, the structure of the benzene 
molecule, for which Kekule suggested a 
closed ring of six carbon atoms, to each of 
which a hydrogen atom is attached.” 


Another well-known experience is that of 
Hermann Hilprecht, the archeologist who 
solved a Babylonian inscription in a dream. 
In each of these experiences the dream 
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work was of the kind for which the expert 
was prepared. The fact that the solution 
appeared in a dream is dramatic, but ac- 
tually no more mysterious than if it had 
appeared suddenly in a waking state. 

Henri Poincaré, the distinguished French 
mathematician, tells how the solution to a 
difficult mathematical problem came to him 
while he was traveling and giving no 
thought to mathematics. As he put his foot 
on the step of a bus, the idea came to him 
with perfect certainty. He went on with the 
conversation already begun before he en- 
tered the bus, and waited for his return to 
Caen to verify the solution at his leisure 
(Poincaré, 1913). 

Sudden solutions in dreams or in waking 
states are not necessarily the results of un- 
conscious thinking. Rest from strenuous at- 
tention to the problem, as in reminiscence, 
provides a fresh look, and rejected alter- 
natives are seen in a new light. Some think- 
ers have insisted that the suddenly occur- 
ring solution was one completely different 
from any previously entertained (Hada- 
mard, 1945). The tricks of memory are 
such, however, that even competent testi- 
mony has to be accepted with caution. We 
need more evidence for safe conclusions. 


Verification. After the illuminating idea 
has come, the scientist must verify it. Mod- 
ern scientific method always ends in such 
steps of verification. Poincaré went home 
and wrote down the proof that verified the 
solution for him and for other mathemati- 
cians. Einstein finally presented his theory 
as a formal argument from certain basic 
principles or axioms. According to his tes- 
timony, the theory came about by a differ- 
ent process. The presentation was a form of 
verification. Einstein has been quoted as 
follows: 

The way the triple set of axioms are con- 
trasted in the Einstein-Infeld book is not 
at all the way things happened in the proc- 


ess of actual thinking. This was merely a 
later formulation of the subject matter, just 
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a question of how the thing could afterwards 
best be written. The axioms express essen- 
tials in a condensed form. Once one has 
found such things one enjoys formulating 
them in that way; but in this process they 
did not grow out of any manipulation of 
axioms. 

These thoughts did not come in any 
verbal formulation. I very rarely think in 
words at all. A thought comes, and I may 
try to express it in words afterward. nas 
During all these years there was a feeling 
of direction, of going straight toward some- 
thing concrete. It is, of course, very hard 
to express that feeling in words; but it was 
decidedly the case, and clearly to be distin- 
guished from later considerations about the 
rational form of the solution. Of course, 
behind such direction there is always some- 
thing logical; but 1 have it in a kind of sur- 
vey, in a way visually,’ 


Einstein went on through the formal steps 
of hypotheses and prediction, incorporating 
the special theory of relativity (to which 
references have just been made) into his 
general theory. The general theory dramat- 
ically predicted that rays of light would be 
bent in the gravitational field of a large ob- 
Ject. The prediction was precisely verified 
during the solar eclipse of 1919. This kind 
of physical verification indicated enough 
agreement between Einstein’s theory and 
the known facts of the universe that the 
theory could no longer be dismissed as a 
mathematical fantasy, 


We know a great deal about techniques 
of verification and about the logic of proof. 
What we know least about is how prepara- 
tion starts the Processes that ripen through 
incubation to culminate in an illumination 
that can be verified, We need to guard 
against the kind of Preparation that will 
stultify thinking and destroy creativity, lead- 
ing instead to routine, pedantic, and un- 
imaginative approaches to problems. Crea- 
tive, inventive insights often mark the steps 
in scientific advance; we need to discover, 
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if we can, how best to prepare a mental 
climate for them. 


Creative thinking in the arts 


Creative thinking goes on both in artistic 
production and in scientific discovery, 
Whereas the scientist is bent upon the dis- 
covery of facts and principles (and the in- 
vention and applications of theories), the 
artist seeks to interpret imaginatively things, 
relationships, or values as he perceives 
them. Scientific knowledge is factual and 
can be stated in the form of the proposition, 
“Thus and so are true under specified con- 
ditions,” which can be verified by any com- 
petent person with the proper equipment. 
The “truth” of a work of art is felt intui- 
tively as well as intellectually and can be 
verified only by reference to one’s personal 


experience. Both artist and scientist may 
have the thrill of discovery or of invention; 
both may have a period of incubation be- 


fore their thoughts are clarified through a 
“hunch” or inspiration. 

We have examined the analysis of crea- 
tive thought in science that suggests four 
stages in achieving the final solution: prep- 
aration, incubation, illumination, and veri- 
fication. An experimental study of the crea- 
tive activity of artists and poets showed 
that they went through these same stages 
in creating. 

Fifty-five poets consented to serve in an 
experiment in which they would create po- 
etry and help the experimenter to under- 
stand the processes employed. A control 
group of 58 nonpoets also participated. 
The experimenter followed a standard pro- 
cedure. She showed each poet the same 
picture and asked him to write a poem sug- 
gested by it. The picture was a mountain 
scene, with waterfalls in the background— 
a kind of imaginary Yosemite Park. The 
experimenter kept a record of all the com- 
ments made by the poets and of the suc- 
cessive versions of their poems. The task 
was taken seriously, and some excellent 
poems were produced. (Those by the poets, 


as might be expected, turned out better 
than those by the nonpoets.) Subsequently, 
two of the authors sold their poems for pub- 
lication without further revision. 

That a kind of problem-solving was go- 
ing on appeared from the analysis of the 
data. It took the subjects a while to isolate 
a theme, which gave a kind of goal direc- 
tion to the poem. This was the stage of 
preparation and incubation, cut short by the 
limited time allowed. The theme often came 
suddenly with accompanying emotion. This 
was the stage of illumination. Then words 
had to be chosen to fit both this theme and 
the formal arrangement of line and meter 
preferred by the poet. Often the first draft 
did not satisfy, and fresh starts, or cor- 
rected approximations, were made. These 
activities were similar to the scientist’s steps 
in verification. Because of their greater 
skill, the poets spent less time in revising 
than did the nonpoets. At some point, each 
poet felt satisfied that he had reached a 
solution: the poem expressed the intended 
theme in a finished way (Patrick, 1935). 

Patrick’s results with artists and poets 
have been summarized by Johnson (1955) 
in graphic form (Figure 12-9). Because 
the whole process took place in one sitting, 
the incubation-illumination stages of Wal- 
las are represented by “formulation,” into 
which these processes are condensed. 

Thus it appears that the chief differences 
are not in the processes of thinking used by 
scientist and artist but in the tasks they 
choose, The end result for the scientist is 
a conclusion stated clearly, communicating 
information that other scientists can verify 
for themselves. The end result for the artist 
is a production that can be judged or ap- 
preciated, but not proved as scientific state- 
ments can be proved. Intellectual demands 
do not differentiate artists and scientists. 
The kinds of facts and values dealt with, 
the emotions involved, and the kinds of 
critical judgments called for are probably 
sufficiently different to attract different 


Unclassified 
activities 


sorts of people, although some rare indi- 
viduals, such as Leonardo da Vinci, have 
excelled at both. 

Wallas’ four stages in thinking are sug- 
gestive, but not a final scientific analysis. 
Eindhoven and Vinacke (1952), repeating 
an experimental study of artists along the 
line of the work by Patrick (1937), found 
it necessary to add a good many intervening 
steps and asides other than Wallas’ four, 
if they were to describe accurately what the 
artists did and the differences between ex- 
perienced artists and novices. Many other 
schemes for defining the steps in problem- 
solving have been proposed from time to 
time. A widely used one, which originated 
with Dewey (1910), divides the problem- 
solving process into five steps: (1) a felt 
difficulty, (2) location and definition of 
the problem, (3) suggestion of possible so- 
lutions, (4) reasoning about these sugges- 
tions, and (5) testing the solution by tryout 
and experiment. Johnson (1955) finds it 
more convenient to think in terms of three 
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major stages: (1) preparation, (2) produc- 
tion, and (3) judgment. 


The creative person 


Some people are more original, inventive, 
and creative than others, and it is pertinent 
to inquire whether there are common char- 
acteristics among such people. While this 
means that we shall have to anticipate 
somewhat our discussion of personality ap- 
praisal (Chapter 16), some of the major 
approaches to this problem are worth citing 
at this point, 

One approach is to study the character- 
istics of outstandingly creative people. Roe 
(1952), for example, studied scientists 
nominated by their own colleagues as 
among the more distinguished within their 
own branches of science. On the whole, 
they were highly intelligent people, but there 
were some differences from one field to an- 
other in other Tespects. For example, the 
laboratory scientists tended to rely more 
on visual imagery than the theoreticians, 
who seemed to lay particular emphasis 
upon thinking in words. A number of su- 
perior groups have been studied in the In- 
stitute for Personality Assessment Research 
at the University of California in Berkeley, 
under the general direction of MacKinnon 
(e.g., MacKinnon, 1960). The groups have 
included writers, artists, mathematicians, 
and research scientists, One of their find- 
ings has been that these more creative 
groups have all scored high on both theo- 
retical and esthetic values on the Allport- 
Vernon-Lindzey test of values (Allport and 
others, 1960), irrespective of their fields of 
endeavor. 

Another approach is to Study a more gen- 
eral population by the usual methods of 
psychological testing in order to determine 
what kinds of abilities or personal charac- 
teristics seem to appear among those who 
score high in creativity or problem-solving. 
Masculinity appears to be one of the gen- 
eral traits associated with a high order of 
problem-solving ability (Sweeney, 1953; 


Milton, 1957); social nonconformers also 
appear to be somewhat better problem- 
solvers (Nakamura, 1958). When the meth- 
ods of factor analysis (see Chapter 14) are 
used, such traits as fluency, flexibility, and 
ability to elaborate emerge as important as- 
pects of creative ability and planning (Guil- 
ford, 1959b). 


The issue is often raised about the rela- 
tionship of emotional instability and neu- 
roticism to creative ability. It is easy to 
think of distinguished artists and writers 
who were tormented by personal problems 
and whose creative abilities may therefore 
have sprung from their internal conflicts, 
There is a division of opinion on this topic, 
even among psychoanalysts who have had 


considerable experience in dealing as phy- 
sicians with disturbed artists and other crea- 
tive people, Kris (1952) sees some contri- 


bution of neuroticism to art, while Kubie 
(1958) believes that neuroticism, while it 
can be found among artists as among all 
people, is essentially a handicap to their 


artistic fulfillment, 
Several observations are appropriate in 
this connection: 


1. For some artists and writers, the themes 
that form the content of their creative 
efforts are in a large measure autobio- 
graphical, and in that sense may reflect 
their own unresolved conflicts. This was 
apparently the case with Eugene O'Neill, 
whose “conscious” autobiography ap- 
pears in the play Long Day's Journey 
Into Night, whereas his “unconscious” 
autobiography is perhaps revealed in 
Desire Under the Elms (Weissman, 
1957). 

2. A writer who makes use of his own ex- 
periences does not necessarily write just 
for himself, out of inner compulsion; he 
generalizes his own experiences so that 
they have a message for a larger audi- 
ence. In such a case, the purposes served 
and the satisfactions achieved are not 
all of the kind which might be elimi- 


nated were the individual to undergo 
psychotherapy. 

3. A writer, artist, or other creative per- 
son who presents himself for psychother- 
apy usually does so because the suffer- 
ing caused by his conflicts, far from serv- 
ing creativity, makes it impossible for 
him to create. For him, successful ther- 
apy permits him to return to his type- 
writer or his canvas. 


There are some definitely neurotic people 
who are very creative, and there may be 


some neurotic traits among many others. 
Many creative persons show some immature 
or childlike qualities, such as (1) depend- 
ency on others, with refusal to accept (or 
to carry out) the ordinary social responsi- 


bilies of adult life; (2) defiance of au- 
thority or convention; (3 a sense of omnip- 
otence, or what has been called a sense of 
destiny (Gough, 1957; McCurdy, 1957); 
(4) gullibility, or uncritical acceptance in 
some intellectual sphere, no matter how 
critical in others. That these traits are co- 
herent with flexibility, nonconformity, and 
imaginative elaboration, as found in quan- 
titative studies, is not too surprising. The 
most puzzling of these is the last one, gulli- 
bility, but a good case for it has been made 


by Jones (1957). He gives biographical 
references to Copernicus, Darwin, Goethe, 
and Newton to illustrate his point. Each of 
these great thinkers displayed surprising 
areas of credulousness, Copernicus in his 
fascination with the Aristotelian notion that 
the perfection of the Divine Creator re- 
quired circular motion, Darwin in a curi- 
ous notion of “pangenesis” that has since 
been ignored, Newton in some fantastic 
conclusions about the symbolism of the 
Book of Daniel and the Book of Revela- 
tions. Concerning Goethe, Jones quotes 
Thomas Mann, who referred to him as 
“The union in one human being of the 
greatest intellectual gifts with the most 
amazing naiveté.” Jones interprets these 
cases to mean that there is in men of genius 
a characteristic receptivity to novel ideas, 
and the fact that some of these are uncriti- 
cally accepted may have been a small price 
to pay for the creative ideas that have stood 
up under criticism. 

There are undoubtedly many facets to 
creative activity; some creative efforts must 
have simply followed Carlyle’s dictum that 
“genius . . . means the transcendent ca- 
pacity for taking trouble” or Edison’s “gen- 
ius is one per cent inspiration and ninety- 
nine per cent perspiration.” 


SUMMARY 1. Thinking is behavior that uses ideas or symbolic representations of 
things and events. It thus can go beyond perceptual solution of problems, 
or solution through manipulation, by having reference to events not present, 


that is, to remembered, absent, or imagined things. 


2. Thinking may be subdivided into associative thinking and directed 
thinking. Associative thinking includes free and controlled association, 
reverie or daydreaming, night dreaming, and autistic thinking, of which 
rationalization is one variety. Directed thinking includes both critical and 
creative thinking. 


3. Thinking of a less controlled sort, known as associative thinking, goes 
on in reverie, daydreaming, and in the dreams of sleep. In both daydreams 
and night dreams, free association accounts for much of the content, but 
both are governed by drives which determine the direction of association 
and some of the content. Both are influenced by the needs of the individual 
and hence in the extreme represent autistic thinking, of which rationaliza- 
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tion is another example. We distinguish between the manifest content of a 
dream (its superficial characters and plot) and its latent content (its mean- 
ing in terms of the motives of the dreamer). 


4. Critical thinking attempts to find erroneous conclusions and logical 
fallacies, Stating Propositions in abstract form may help to remove atmos- 
phere effects, in which the fact that parts of a statement are substantively 
true may lead to conclusions that are logically false, Stating propositions 
in concrete form provides a way of testing conclusions against reality. 


5. A symbol stands for something else. Some symbols are concrete 
objects, e.g., a stop sign; words are especially powerful symbols, and lan- 
guage is thus an important agent in the thinking Process. A symbol conveys 
meaning; but the precise relation between the symbol and the object it 
stands for (i.e., its meaning) is a subject on which Psychologists are not 
agreed, 


6. A useful distinction can be made between denotative meanings, which 
are fixed and specific, and connotative meanings, which express evaluation 
or preference. One attempt to measure connotations is by the semantic 
differential. 


7. Studies of concept formation show that concepts tend to be attained 
in the following order: concrete things, spatial forms, color, and number. 
One formulation distinguishes between conjunctive, disjunctive, and rela- 
tional concepts; the first and third of these are more easily arrived at than 
the second. 


world is reflected in the language forms he uses. The cause-and-effect re- 
lationships here are confusing, but are now becoming the subject of experi- 
mental study. 


9. The way in which we use our brains in thinking is still a matter of 
conjecture. Two theories of thinking suggest differing functions of the 
brain: the peripheralists hold that all thinking goes on in muscular move- 
ments, and the centralists hold that thinking goes on inside the brain and 
nervous system and that muscular movements merely accompany the 
“central process,” 


10. Subjects in problem-solving experiments adopt systematic modes of 
solution, such as the half-split technique, which are often a help to them. 
Such systematic solutions help in trouble-shooting because they lead to 
an efficient use of information, 


11. Two obstacles to problem-solving crop up in many experiments: 
persistence of habitual set and functional fixedness, based on the normal 


12. There are difficulties in stating a generalization about group think- 
ing compared with individual thinking. The group has advantages only 
under specified circumstances, such as the possession of more relevant in- 
formation by the group as a whole than by any one member. 


13. Scientific discovery is a complex process illustrating the best rules 
man has so far devised for problem-solving. Scientists report in their own 
work a period of preparation, followed occasionally by sudden illumination 
after a period of incubation. They finally verify their work by making logi- 
cal deductions from accepted principles and by checking their predictions 
through experiment. 


14. The work of creative artists, so far as the steps in thinking are con- 
cerned, is not very different from that of scientists, although the goals of 
scientific and artistic work differ. While the end result for the scientist is 
an objective, factual statement, the end result for the artist is a product 
that communicates values or emotions. 


15. Studies of creative people, whether based on samples of unusually 
creative individuals or on general population studies, show a number of 
characteristics, such as flexibility, fluency, and capacity to elaborate, along 
with some social nonconformity. No easy statement can be made about 
the relationship between neurotic symptoms and creativity; sometimes 
neurotic conflicts may provide the themes for creative efforts, sometimes 
these conflicts may hamper creativity. There is a suggestion that some 
creative people may display childlike traits of dependency upon others, 
defiance of authority and convention, a sense of omnipotence, and gulli- 
bility (in certain limited areas). 


SUGGESTIONS Two textbooks cover the kinds of problems dealt with in this chapter: 
FOR Johnson, The psychology of thought and judgment (1955), and Vinacke, The 
FURTHER psychology of thinking (1952). A very useful summary of contemporary 
READING views held by a number of authors who participated in a conference on think- 
ing can be found in Harms (Ed.), Fundamentals of psychology: the psychol- 
ogy of thinking (1960). 
The relation between language and thought is considered in Miller, Lan- 
n (1951), and Brown, Words and things (1958). 


guage and communicatio. 4 | 
Meaning and the semantic differential are the topics of Osgood, Suci, and 


Tannenbaum, The measurement of meaning (1957). The development of 

thinking in the child is reported by Inhelder and Piaget, The growth of log- 

ical thinking from childhood to adolescence (1958). j 
The opposite of flexibility is, of course, rigidity, reported more extensively 


in Luchins and Luchins, Rigidity of behavior (1959), and Rokeach, The open 


and closed mind (1960). ; 
A number of authors have contri 


(Ed.), Creativity and its cultivation (1959). 


For a psychoanalytic view of thinking, Rapaport, Organization and path- 


ology of thought (1951) is a good but difficult source. 


buted their views on creativity in Anderson 
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Before we turn to the problems of human 
differences and their measurement, we shall 
digress a little to consider the tools used in 
Such measurement. The basic tools come 
from statistics—the science that deals with 
collecting and handling numerical data, and 
with making inferences from such data. In 
Preceding chapters we have met many sta- 
tistical statements, such as statements of 
correlation and statements that were statis- 
tically significant, We are now ready to con- 
sider more fully what such Statements mean. 


The procedure of this chapter 


Because many students who study intro- 
ductory Psychology are poorly trained in 
mathematics and timid about using the 
mathematics they know, the concepts of sta- 
tistics are often considered inaccessible to 
them. This chapter is written on the assump- 
tion that the problems of Statistics are essen- 
tially logical, that is, problems of clear think- 
ing about data, and that an introductory ac- 
quaintance with both descriptive statistics 
and statistical inference is not beyond the 
student who can use a little arithmetic and 
understands only enough algebra to use plus 
and minus signs and to substitute numbers 
for letters in equations, 

Even a little acquaintance with Statistics 
requires time and exercise in applying what 
has been learned. Because in a beginni 
psychology course the amount of time that 
can be devoted to these problems is limited, 
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the treatment that follows states the essen- 
tial relationships first in words and in simple 
numerical examples that require little com- 
putation. For understanding the more com- 
plex processes there follows, in a separate 
section that can be omitted if necessary, a 
specimen computation illustrating the par- 
ticular statistical measure under considera- 
tion. These illustrations use a minimum of 
data, artificially selected to make the opera- 
tions clear even to the student who is un- 
skilled in arithmetic. Because of the scanti- 
ness and artificiality of the data, these speci- 
men computations violate an important prin- 
ciple in the use of statistics, namely, that a 
formula should be used only on appropriate 
data. But this violation can be justified, be- 
cause the purpose is to provide examples 
easy to master, and because the knowledge 
necessary to judge the appropriate uses and 
limitations of the formulas requires ad- 
vanced study, 


Averages and Measures 
of Variation 


Statistics can serve, first of all, to provide us 
with a shorthand description of a mass of 
data. Suppose that we wish to study the 
ages of 5000 students recorded on cards in 
the registrar’s office. These ages are raw 
data. If we thumb through the cards, we 
will get some idea of the ages of the stu- 
dents, but it will be impossible to keep all 
of them in mind. So we make some kind of 
statistical summary, counting the number of 
students of each age, and from this sum- 
mary we find it easier to talk about the ages 
of the students. It will be still easier if we 
find the average age and also the age of the 
youngest and the oldest student. Such sim- 
plifying or summarizing statements are 
known as descriptive statistics. 


Frequency distributions 


Items of raw data become comprehen- 
sible if they are ranked in numerical order 


or grouped in a frequency distribution. To 
group the data, we first divide into portions 
the scale along which they rank, and then we 
count the items of data (cases) that fall 
into each interval. To go back to our ex- 
ample, if we group together all students of 
ages 16 and 17, those of 18 and 19, and 
those of 20 and 21, we have combined the 
data into orderly groups. The two-year in- 
terval in which the students are grouped is 
called a class interval and represents a por- 
tion of our scale. The choice of interval and 
its scope depend upon the matter we are 
studying. 

A simple set of artificial data is given in 
Table 13-1, and the data are accumulated 
into a frequency distribution in Table 13-2. 
The class intervals are chosen so as to in- 
clude ten scores (10-19, 20-29, etc.). It is 
much easier to see what is happening by 
looking at Table 13-2 than Table 13-1. We 


Number of boxes packed in one hour 
by 9 beginners in a factory 


Raw scores of Table 13-1, accumulated 
with class intervals of 10 


Number of persons 


Boxes packed in 
achieving this score 


one hour 


A frequency diagram 


4 


Number of persons 
N 


30 40 50 60 70 
Number of boxes per hour 


10 20 


The data plotted are those from Table 13-2. 


can easily pick out the more extreme per- 
formances and those that are more nearly 
representative of the group. 

A frequency distribution is commonly 
plotted as a frequency diagram. Such dia- 
grams are merely graphical methods of pre- 
senting the same data found in the frequency 
table. One form of frequency diagram is il- 
lustrated in Figure 13-1, based on the data 
of Table 13-2. 

In practice one would want far more cases 
than those plotted, but all our illustrations 
use a minimum of data so that the student 
can easily check all the steps in tabulating 


and plotting. 


Averages 


By an average we mean merely some rep- 
resentative point on our scale, a central 
point with scores scattering on either side.* 
Three such measures are in common use: 

The mean is the familiar arithmetic aver- 
age, obtained by adding the scores and 
dividing by the number of scores. The sum 
of the raw scores of Table 13-1 is 309. 
1 An average has been called a measure of central 

tendency, but there is little point in using the 
more cumbersome expression when the single 
word average will do. 
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Divide this by 9 (the number of scores), 
and the mean turns out to be 34.3 boxes per 
hour. 

The median is the score of the middle 
case, obtained by arranging the scores in 
order and then counting in to the middle 
from either end. The median case in Table 
13-1 is the fifth from either end of a group 
of nine, that is, 34 boxes per hour. If the 
number of cases is even, some compromise 
is necessary. A simple one is to average 
the two cases on either side of the middle. 
For instance, in a group of 10 cases, the 
median can be taken as the mean of cases 
5 and 6. 

The mode is that part of the scale where 
Most cases occur. It is the score equivalent 
to the high point of the frequency diagram 
in Figure 13-1. In this example the mode 
falls in the interval of 30-39 boxes per 
hour, 

In a symmetrical distribution, in which 
the cases distribute evenly on either side of 
the middle (as in the example of Table 13-2 
and Figure 13-1), the mean, median, and 
mode all fall together. This is not true for 


Product 
(1) X (2) 


* The midpoint is determined by averaging the highest 


and lowest case that can fall in the interval, Thus 
(10 + 19)/2 = 14.5. 


— _ 


372 | 


distributions that are skewed, that is, un- 
balanced. Suppose one were analyzing the 
Starting times of a morning commuting 
train. The train is usually on time in leay- 
ing; occasionally it starts late, but it never 
Starts early. For a train with a correct start- 
ing time of 8:00 A.M., one week’s record 
might be: 


M 8:00 Mean starting time: 8:07 
T 8:05 Median starting time: 8:00 
W 8:00 Modal Starting time: 8:00 
Th 8:30 
F 8:00 


The distribution of starting times in this 
example is skewed because of the twọ late 
departures; they raise the mean departure 
time, but do not raise either the median or 
the mode. Skewed distributions are named 
by the direction in which the tail of the dis- 
tribution falls—the direction of the most ex- 
treme scores (Figure 13-2). In our ex imple, 
the skew is toward the late departur 

Skewness is important because, unless it 
is understood, the differences between the 
median and mean may sometimes prove 
misleading. Suppose that two political 
Parties are arguing about the prosperity of 
the country. It is quite possible (though not 
common) for the mean and median in- 
comes to move in opposite directions. Sup- 
Pose, for example, that a round of wage in- 
creases was combined with a reduction in 
extremely high incomes, Then the median 
might go up while the mean went down. The 
party wanting to show that incomes were 
getting higher would choose the median; 
the one that wished to show that incomes 
were getting lower would choose the mean. 

The mean is the most widely used of the 
measures of central tendency. It can always 
be computed from raw scores by adding 
them and dividing by their number. Some- 
times it is convenient to compute the mean 
from grouped data. This produces a slight 
distortion because of the use of class inter- 
vals, but the distortion is usually negligible. 


Specimen computation of the mean from 
grouped data. When the mean is computed 


13-2 3 
ees 5 Skewed left 
Skewe« distribution 5 
curves 3 < 
E 
Note ths: skewed distributions 2 
are nam. by the direction in 
which th» toil is found, 


Scores 


from: grouped data, it is assumed that all 
scores fall at the midpoint of the class inter- 
val in which they lie. The data from Table 13-2 
are used as a basis for the computation illus- 
trated in Table 13-3. Because of the symmetry 
of the distribution the mean falls at 34.5, the 
midpoint of the middle interval, very close to 
the mean of 34.3 obtained from the raw. 
scores. 


Measures of variation ° 


ally we need more information about 
ibution than we can get from an aver- 
age. Por example, we need a measure to tell 
us whether scores cluster closely around 
their average or whether they scatter widely. 


2 Also called measures of dispersion. 


13-3 


Distributions differing 
in variation 


It is easy to see by inspection 
that the scores of Class | clus- 
ter closer to the mean than 
those of Class Il, even though 
the means for the two classes 
are alike. Computations (by the 
methods to be discussed in this 
chapter) show these compari- 
sons of measures of variation 1 
for the two classes: range, 20 Ei 
and 30; mean deviation, 3.0 65 
and 5.5; standard deviation, 4.5 

and 7.2. Class II thus has the 

larger variation no matter how 


Number of persons 


variation is measured. 


Scores, Class | 


Skewed right 


— 


Number of cases 


A measure of the spread or dispersion of 
scores around the average is called a meas- 
ure of variation. 

Measures of variation help us in at least 
two ways. First, they tell us how representa- 
tive the average is. If the variation is small, 
we know that individual cases are close to 
it. If the variation is large, we can make use 
of the mean as a representative value with 
less assurance. Suppose, for example, we 
are designing clothing for a distant people, 
e.g., Eskimos. Knowing their average size 
would help us, but it would be very impor- 
tant to know also the spread of sizes. The 
second thing the measure of variation gives 
us is a “yardstick” by which we decide how 


Scores, Class II 
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far a single score is above or below the 
mean. For example, if you have a grade of 
85 on an examination, you want to know 
not only what the mean was, but how high 
the scores went. Without some measure of 
variation you do not know how far 85 is 
from the mean. 

Distributions of scores from two classes of 
20 students showing the same mean but 
with different variation are pictured in Fig- 
ure 13-3. It is evident that some sort of 
measures are required to specify more ex- 
actly how these two classes differ, Three 
measures will be considered: the range, the 
mean deviation, and the standard deviation. 

Why so many measures? The choice is in 
part a matter of convenience. We shall see 
that the range is the easiest to compute, 
that the mean deviation is easily understood, 
and that the standard deviation, even though 
it is the most complex, has some mathe- 
matical advantages that make it a preferred 
measure. 

In order to simplify our example still fur- 
ther for ease in arithmetical computation, 
let us suppose that five students from each 
of these classes seek entrance to college, 
and that the entrance examinations of these 
Students reflect (and exaggerate) the differ- 
ences between the classes from which they 


From Class I 


From Class II 
(mean = 75) 


(mean = 75) 


W715 2 90 — 75 =15 

76-75 =1 85 — 75 = 10 

75 — 75 =0 73—75= 0 

15-74 =1 75 — 65 = 10 

5 —= 73 =2 75 — 60 = 15 
Sum of Sum of 
deviations = 6 deviations = 50 
Mean Mean 


deviation = 6/5 = 1.2 | deviation = 50/5 = 10.0 


TT UC 


come. Their entrance examination scores 
are as follows: 


Students from 
Class I: 73, 74, 75, 76, 77 (mean = 75) 


Students from 
Class II: 60, 65, 75, 85, 90 (mean = 75) 


Let us now compute the measures of vari- 
ation for these two small samples, one from 
Class I, the other from Class II. 

The range is the spread between the high- 
est and the lowest score. The range for the 
five students from Class I is 4 (from 73 to 
77); for those from Class II it is 30 (from 
60 to 90). 

The mean deviation is the average amount 
by which each score departs from the mean 
of all scores. For this purpose we disregard 
the sign of the difference, that is, whether 
the score is above or below the mean. Then 


our formula for the mean deviation be- 
comes: 
oe Sum of D 
Mean deviation = E 


where D is the deviation from the mean, and 
N the number of cases entering into the de- 
termination. 

The advantage of the mean deviation is 
that it is so easily understood: anyone who 
can understand a mean can comprehend a 
mean deviation from the mean. It is not 
much used because of certain advantages of 
the standard deviation, but it is included 
here, along with a specimen computation, 
in order to show the rough similarity be- 
tween it and a standard deviation. 


Specimen computation of mean deviation. 
In Table 13-4 the scores from the samples 
from the two classes are arranged for a sep- 
arate computation of the mean deviation for 
each class. In order to avoid minus signs, the 
mean (75) is subtracted from all scores equal 
to or above it; scores below the mean are sub- 
tracted from it. The deviations from the mean 
are then added, and divided by the number of 
cases (5) in order to obtain the mean devia- 


From Class I (mean = 75) 


D D 
(deviation (deviation 
from mean) squared) 


Sum of D? 
Mean of D? = 10/5 = 2.0 
Standard deviation (e) = V2.0 = 1.4 


tion. Class I’s mean deviation of 1.2 is much 
less than Class II’s 10.0, as we determined 
from our inspection of the raw data. 


The standard deviation, for which we use 
either the initials (S.D.) or the lower-case ° 
Greek letter sigma (o), is also based upon 
the deviation from the mean. However, in- 
stead of averaging the deviations directly, as 
in the mean deviation, each deviation is first 
squared; then the average of these squares is 
obtained. The standard deviation is the 
square root of this result, according to the 
formula: 


Sum of D? 
Standard deviation (e) = N 


There are complex mathematical reasons 
for the advantage that is derived in squaring 
the deviations, having to do with the sta- 
bility of the measure as compared with the 
mean deviation, but there is also a matter 
of convenience in that the algebraic sign of 
the deviation disappears in the squaring. 
With the mean deviation the sign of the dif- 
ference has to be ignored. 


3 The lower-case letter s is also in use, especially 
when dealing with standard deviations of small 
samples. For this introductory treatment we shall 
use sigma (ø) throughout. 


From Class II (mean = 75) 


D D? 
(deviation (deviation 
from mean) squared) 


15 
85 —75 = 10 100 
75 —75= 0 0 
65-75 = —10 100 
60 —75= —15 225 
Sum of D? = 650 650 


Mean of D? = 650/5 = 130 
Standard deviation (e) = +/130 = 11.4 


Specimen computation of the standard de- 
viation. The data used in Table 13-4 for the 
computation of the mean deviation are ar- 
ranged (Table 13-5) for the computation of 
the standard deviation. In Table 13-5 we sub- 
tract the mean from the score regardless of the 
size of score. We therefore get minus scores, 
but these disappear when we square the devi- 
ations. Note that the two standard deviations 
show the same order of difference as the mean 
deviations. For this example, the two meas- 
ures tell much the same story, although we 
note that they are not mathematically equiv- 
alent. 

The reasons for a general preference for 
the standard deviation over other measures 
lie, first, in the fact that it shows a greater 
stability than other measures when new 
samples of data are gathered, and, second, 
in certain characteristics that make it useful 
in the scaling of data and in further com- 
putations, such as the product-moment co- 
efficient of correlation. We shall meet both 
these topics later in the chapter. 

The three measures of variation (range, 
mean deviation, and standard deviation) all 
show that the variabilities of the scores from 
the sample of Class I are smaller than those 
from Class II. While these values therefore 
agree with what is obvious from inspection 
of the original data, the statistical statements 
are more precise. 
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Now that we have become familiar with 
averages and measures of variation as ways 
of describing collections of data, we are 
ready to turn to the processes of interpreta- 
tion, to the making of inferences from data. 


Populations and samples 


We need first of all to distinguish between 
a population and a sample drawn from the 
population. The U.S. Census Bureau at- 
tempts to reach everyone in the country, to 
describe the whole population, obtaining de- 
scriptive material on age, marital status, 
and so on. The word “population” is ap- 
propriate to the Census, because it repre- 
sents all the people living in the United 
States. 

The word “population” in statistics is 
not limited to people or animals or things. 
The “population” may be all the temper- 
atures registered on a thermometer, all the 
words in the English language, or all of any 
other specified supply of data.’ Usually we 
do not have access to the total population, 
and so we try to represent it by a sample 
drawn in some random (unbiased) fashion. 
We may ask some questions of a random 
fraction of the people, as the U.S. Census 
has done as part of recent censuses; we may 
derive average temperatures by reading the 
thermometer at specified times, without tak- 
ing a continuous record; we may estimate 
the words in the encyclopedia by counting 
the words on a random number of pages. 
These illustrations all Tepresent the selec- 
tion of a sample from a larger population. 
If we repeat any of these processes, we will 
4 Sometimes the supply of data (the total popula- 

tion) is not so easily specified, as when we sam- 
ple a subject's speed of reaction by taking 100 
measurements among all those he might possibly 
yield if we continued the experiment endlessly. 
As long as the total supply of data js several 
times that of the sample (whether finite, e.g., all 
students studying Latin at College X, or inde- 
terminate, as in the case of all Possible reaction 


times), we are able to use Statistical sampling 
theory in treating the results, 


= 


come out with slightly different resulis, ow- 
ing to the fact that a sample does not fully 
represent the whole population, and hence 
has within it errors of sampling. This is 
where statistical considerations enter. 

We gather data from samples and study 


them in order to make inferences. Thus we 
examine the census data to see if the popu- 
lation is getting older, if the trend of migra- 


tion away from the center of the city to the 
suburbs is continuing, and so on. Similarly, 
we study our experimental results to find 


out what effects our conditions of practice 
have had upon ultimate performance, 
whether or not the threshold for pitch is af- 
fected by loudness, whether child rearing 
practices have detectable effects later on. In 
order to make statistical inferences from 
data we have to study the relationships re- 


vealed by our data, and make appropriate 
comparisons showing one condition to be 
more favorable than another, or the size of 
one variable related to the presence or ab- 
sence or size of another. These inferences 
are always made under circumstances where 
there is some degree of uncertainty because 
of sampling errors and measurement errors 
(to be discussed below). If our statistical 
tests show us that the magnitude of the ef- 
fects we find in our comparisons are great 
relative to the estimates of error, then we 
can have confidence in what we have found. 

As an introduction to statistical inference 
we shall first consider the normal distribu- 
tion and its use in interpreting standard 
deviations. Then we shall turn to problems 
of sampling errors and the significance of 
differences. 


The normal distribution 


Thus far we have mentioned symmetrical 
and skewed distributions that result when 
we gather data into frequency distributions. 
When large masses of data are collected, 
tabulated, and plotted on a graph, they often 
fall into a symmetrical distribution of 
roughly bell shape, known as the normal 
distribution and plotted as the normal curve 


(Figures 13-4 and 13-6). Most cases fall 
near the mean, thus giving the high point of 
the bell, and the bell tapers off sharply with 
very high or very low scores. This form of 
curve is of special interest because it also 
arises when we plot chance events—hence 
our assertion that it is the “normal” curve. 

What do we mean by “chance” events? 
We mean only that the causal factors are 
very complex and numerous, yielding re- 
sults of the sort found in tossing dice or 
spinning a roulette wheel. Long ago Sir 
Francis Galton (1889) devised a machine 
consisting of rows of nails over which a 
stream of shot was poured through a funnel 
into partitioned compartments below (Fig- 
ure 13-5). The “chance” factors of the in- 
teraction of the shot particles with the nails 
and with each other result in a symmetrical 
distribution, more shot falling straight down, 
but an occasional one reaching the end 
compartments. This is a useful way of vis- 
ualizing what is meant by a chance distribu- 
tion that conforms closely to the “normal” 
curve. 


13-4 


A curve approaching the 
normal distribution 
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Distribution of height of 868,445 American men drafted 
in World War |, The lower end of the curve is curtailed 
through rejection of men of very short stature. (After 
Davenport and Love, 1921) 


13-5 


A machine to illustrate a 
chance distribution 
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With the board tilted slightly backward, shot is poured 
through the funnel at the top. It then bounces down 
through the nails, to form the distribution shown in 
the compartments below. Because the amount of shot in 
each compartment (approximating a normal distribution) 
can be computed from the coefficients of a binomial 
distribution, Galton, who designed such a machine, 
called it a “binomial machine.” (After Galton, 1889, 
p. 63) 


The normal curve (Figure 13-6) can be 
defined mathematically to represent the pure 
case of the distribution approximated by the 
machine described in Figure 13-5. It shows 
the likelihood that cases within a normally 
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13-6 
The normal curve 


Number of cases 


+20 


+30 
Scores 


The normal distribution curve can be constructed pro- 
vided we know the number of cases, the mean, and 
the standard deviation, 


distributed population will depart from the 
mean by any stated amount. It is convenient 
to remember that roughly two-thirds of the 
cases (68 per cent) will tend to fall within 
lo of the mean, and 95 per cent within 2ø. 
Thus if we understand the properties of the 
normal curve, we can interpret any statistic 
expressed in units of the standard deviation, 
provided the cases on which the statistic is 
based are normally distributed. The per- 
centages marked on Figure 13-6 represent 
the percentage of the area lying under the 
curve between the indicated scale values, 
with the total area representing the whole 
population. A more detailed listing of areas 
under portions of the normal curve is given 
in Table 13-6, 

We shall have a number of uses for the 
values in Table 13-6, 

First let us see where the 68 per cent and 
95 per cent values of Figure 13-6 come 
from. We find from column 3 of Table 13-6 
that between — lø and the mean there lies 
-341 of the total area, and between +lo 
and the mean also .341. Adding these, we 
get .682, which has been expressed in Fig- 
ure 13-6 as 68 per cent. Similarly we can 


find the area between —2o and +2. to be 
2 X .477 = .954, which has been expressed 
as 95 per cent. 

We shall have two uses for these per- 
centages in this chapter. One of them is in 
connection with the interpretation of stand- 
ard scores, to which we next turn. The other 
is in connection with tests of significance 
of the differences between means and other 
statistical measures. 

Both these uses make an important as- 
sumption, namely, that the scores being in- 
terpreted, when plotted as a frequency dia- 
gram, fit the normal curve. It is fortunate 
that a great many score distributions do fit 
the normal curve or come very close to it, 
so that this basic assumption does not cause 
us much trouble. Since we are aware, of 
course, of skewed distributions, we know 
the normal distribution is not always found. 
Fortunately, some skewness in the data does 
not prevent applying most of the ordinary 
statistical formulas. 


(3) 
Area 
between 
this value 
and mean 


* Measured from the mean (0.08). 
—————— 


Scaling of data 


In order to interpret a score we often 
want to know whether it is high or low rela- 
tive to other scores. If I take a practical 
driver’s test and find that I need 0.500 
seconds to put my foot on the brake after 
a danger signal, how can I tell whether my 
performance is fast or slow? If I make a 60 
in my physics examination, do I pass the 
course? To answer questions of this kind we 
have to derive some sort of scale against 
which we can compare the scores. 


Ranked Data. By placing scores in rank 
order from high to low we derive one kind 
of scale. We interpret an individual score 
by telling where it ranks among the group of 
scores. Thus the graduates of West Point 
know where they stand—perhaps 35th or 
125th among a class of 400. 


Centile Scale, If ranks are converted to 
positions between 0 and 100, then a rank 
can be interpreted according to our knowl- 
edge of percentages. Such a ranking yields 
a centile scale. A person at the 90th centile 
in a large group knows that only 10 per 
cent of the group score higher than he; one 
at the 50th centile knows that he is halfway 
between the top and the bottom of his 


group.® 


Specimen computation of centiles from 
ranks. When computing centiles, one usually 
begins with ranks. That is, the scores are first 
placed in order. The usual convention is that 
the highest score receives a rank of 1, and we 
shall follow this in the example. It should be 
noted, however, that centiles run the other 
way, the highest score being near 100 and the 
lowest near 0. Our formula, taking these con- 
ventions into account, is: 


- 5) 
Centile position = 100 — on — 5) 


where R = rank (with 1 high), and N = num- 
ber of cases ranked. 
Suppose we now wish to find the centile po- 


5 The centile scale is often improperly called a 
percentile scale. 


sition of a student who ranks tenth in a class 
of 50 students. The computation becomes: 


Centile position = 100 — ioue — 5) 


= 100 — 19 = 81 


It is a little puzzling to understand why 
we do not use simple percentages, and call 
the centile position of rank 10 simply 80 
(i.e., there are 40 scores below this, and 
they represent 80 per cent of the sample). 
The reasoning becomes a little clearer when 
we consider the two middle scores, that is, 
ranks 25 and 26. They lie on either side of 
the middle of the scale, and so one should 
fall slightly above 50, the other slightly be- 
low. That is what the formula makes them 
do. Computation will show their centiles 
to be 51 and 49, respectively. 


Standard Scores. The standard deviation 
is a very convenient unit for scaling because 
we know how to interpret how far away lo 
or 20 is from the mean (Table 13-6). A 
score based on some multiple of the stand- 
ard deviation is known as a standard score. 

Many scales used in psychological meas- 
urement are based on the principle of stand- 
ard scores, although modifications are often 
made to eliminate negative signs and deci- 
mals. The negative signs are eliminated by 
using some arbitrary number as the mean 
instead of 0, and the decimals are eliminated 
by using values of 10 or more for the 
standard deviation instead of 1. The princi- 
ple holds, however, that, when such a scale 
is used, scores are assigned a common mean 
and a common standard deviation. Some of 
these scales, related to standard scores in 
this way, are given in Table 13-7. 


Specimen computations of standard scores 
and transformation to arbitrary scales, In Table 
13-5 we had ten scores on an entrance ex- 
amination, five each from two classes. With- 
out more information we do not know whether 
these are representative of applicants from 
other classes or not. Let us make an assump- 
tion that the Class I and Class I students have 
a mean score corresponding to an assumed na- 
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Army General 
Classification 


Navy General Air 
Classification 
Test Test 


Force 
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Mean 0 


Standard 
deviation 
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* After many scores are accumulated, the actual means and standard deviations sometimes depart widely {rom the 


intended ones. For example, the Army General Classification Test (AGCT) proved to have a mean of 97 ( 


nd a 


standard deviation of 24.0 after many thousands of inductees had been tested. The norms of the Graduate Record 


Examination also depart from the intended scale. 


t The word “stanine” was coined by the Air Force to refer to a scale known originally as “standard nine,” a type of 
standard score with mean of 5 and standard deviation of 2, with scores ranging from 1 to 9. 


tional average of 75 on the examination and 
that the national standard deviation is 10. 
What is the standard score for the student 
from Class II who made 90 on the examina- 
tion? We must express how far this score lies 
above the mean in multiples of the standard 
deviation. 
90 — 75 
10 


= T = 1.50 

Suppose we wish to convert the standard 
score computed above to a score on the scale 
used in the Navy General Classification Test, 
as shown in Table 13-7. This scale has a mean 
of 50 and a standard deviation of 10. There- 
fore the standard score of 1.5¢ for our student 
from Class II becomes 50 + (10 X 1.5) = 50 
+ 15 = 65. 


Standard score for grade of 90 = 


Using column 1 of Table 13-6, we find 
beside the value for a standard score of 
+1.5o the figure .933. This means that 93 
per cent of the scores of a normal distribu- 
tion will lie below the score of a person 
whose score is +1.5¢ above the mean on 
any score based on standard deviation. Thus 
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a score of 65 on the Navy General Classifi- 
cation Test, 650 on a Graduate Record Ex- 
amination, or 8 on the Air Force Stanine 
(each score being equivalent) is above that 
achieved by 93 per cent of those on whom 
the test was calibrated. In other words, the 
standard score of +1.5 of our student with 
the grade of 90 lies at the 93rd centile. 
Scores representing any other multiple of 
the standard deviation can be similarly in- 
terpreted. 


CRITICAL DISCUSSION 


An aspect of scaling not discussed above is 
very important in the theory of measurement. 
Problems arise over equality of units at differ- 
ent parts of the scale and over an absolute zero 
of measurement. Measures of length (inches, 
centimeters) have both equal units and a gen- 
uine zero. Such scales are called ratio scales 
NE 


NS 
because their numerical values can be used as 
ratios. For example, a pipe 8 feet long is twice 
as long as one 4 feet long, and a pipe weigh- 
} pounds is three times as heavy as one 
weighing 2 pounds. Some physical scales have 
eque! units but an arbitrary zero. The Fahren- 
hei! and centigrade scales are examples. They 
are called interval scales. A temperature of 
40° C is as much above one of 30° C as 30° C 
is above 20° C. That is, the 10-degree inter- 
vals are equal at all parts of the scale. But 
10 C is not twice as hot as 20° C, because the 
scale begins at an arbitrary zero (the freezing 
temperature of water).® 

fost psychological scales do not achieve 
the status of either interval scales or ratio 
les. They are ordinal scales, scales that 
merely place items in order of size. One ex- 
ample of an ordinal scale is the centile scale. 
A centile scale does not have a true (absolute) 
zero, because its zero is merely the score of 
the lowest ranking individual included. Also, 
its intervals are unequal because a greater in- 
crease in proficiency is needed to move from 
the 90th to the 95th centile than from the 40th 
to the 45th centile. Scores based on the stand- 
ard deviation come nearer to meeting the re- 
quirements of an interval scale, but it is very 
difeult to determine whether or not the scale 
units are really equal. Standard scores are not 
ratio scores, for they have no absolute zero. 

\dvances are continually being made in 
the theory of psychological scaling, and recog- 
nizing the limitations of present scales is 
merely to acknowledge some of the difficulties 
in handling the data with which psychology 
necessarily deals. The present scales permit 
great advances in a quantitative psychology, 
even though they fall short of some of the de- 
sirable features of physical measurement. 
an E 


SC 


How representative is a mean? 


When we ask about the representative- 
ness of a mean, we are really implying two 
questions. First, what are the errors of meas- 
urement? Second, what are the errors of 
sampling? Two people measuring the same 
“ Those familiar with the gas laws from chemistry 

or physics will recall that the centigrade tem- 
perature scale can be converted to a ratio scale 

(the so-called absolute or Kelvin scale) by 

adding 273° (absolute zero is —273°) to or- 
dinary centigrade readings. 


length with a ruler may not get exactly the 
same result, and if they time an event with 
a stopwatch they may differ slightly in what 
they report. These differences are errors of 
measurement, which we may assume to be 
small. The slight errors that come from 
grouping data, as in computing the mean 
in Table 13-3, belong with errors of meas- 
urement. The second kind of error, the 
sampling error, interests us now. Suppose 
we were to select another random sample of 
the same size, make the necessary measure- 
ments, and compute the mean, what differ- 
ences between the first and the second 
mean could be expected by chance? 
Successive random samples drawn from 
the same normally distributed population 
will have different means, forming a dis- 
tribution of sampled means around the 
true mean of the population. These sample 
means are themselves measures with a mean 
and standard deviation of their own. We 
call the standard deviation of a mean a 
standard error, and can make an estimate 
of it even though we have drawn only one 
sample and hence have only one mean: 


o 
Standard error of the mean, om = TN 


where ø is the standard deviation of the dis- 
tribution of scores, and N is the number of 
cases from which the mean is computed. 
Because, according to the formula, the 
size of the standard error of the mean de- 
creases with increase in the number of cases, 
a mean based on a large sample is more 
trustworthy (i.e., more likely to be close to 
the actual population mean) than one based 
on a smaller sample. This agrees with what 
common sense would lead us to expect. 
Computation of the standard error of the 
mean permits us to make clear assertions 
about the degree of uncertainty in our com- 
puted mean. The more cases in the sample, 
the more we have reduced uncertainty. 


Specimen computation of the standard er- 
ror of a mean. In order to compute the stand- 
ard error of a mean, all we need is the num- 
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ber of cases in the sample and the standard 
deviation of the sample. (We do not have to 
know how large the original population is, as 
long as it is a fairly large multiple of the sam- 
ple, say 5 to 10 times as large.) Suppose we 
take the mean and standard deviation com- 
puted in Table 13-5 for Class II, but assume 
that the sample was larger. The mean is 75, 
and the standard deviation is 11.4, Let us as- 
sume samples of 25, 100, and 900. Then the 
three standard errors of the mean would be: 


For a sample of 
25: 0m = 11.4/V/25 


= 114/5 = 2.28 
100: oy = 11.4/ V100 

= 114/10 = 1.14 
900: om = 11.4/ 1/900 

= 11.4/30 = 0.38 


We can see that the standard error of the 
mean goes down as the sample size goes up. 
How can we interpret these differences? We 
can again go back to Table 13-6, for the stand- 
ard error can be interpreted as any other stand- 
ard deviation. Now we may ask, how much 
variation can we expect among newly obtained 
means if we repeat measurements on samples 
of 25, 100, and 900? We know from Table 
13-6 that 68 per cent of the cases in a normal 
distribution lie between —1¢ and +lo of the 


estimate of the Population mean. We know the 
size of oy, so we may infer that the probability 
is .68 that the Population mean lies between 
these limits: 


For samples of 
25 each: 75 + 2.28, or between 72.72 and 77.28 
100 each: 75 + 1.14, or between 73.86 and 76.14 
900 each: 75 + 0.38, or between 74,62 and 75.38. 


Significance of a difference between means 


The conclusions of many psychological 
experiments are drawn from the difference 
or lack of difference between two means, 
obtained from measurements taken under 
two conditions. The standard error of the 
mean therefore poses an important prob- 
lem for the experimenter: Does the differ- 
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ence in means reflect a true difference in 
the population from which the samples were 
drawn, or is it simply the result of sampling 
and measurement errors? 

Although we can never be sure that er- 
ror has been eliminated entirely, we can 
test the significance of the difference and we 
can state with some confidence, if there were 
no difference in population means, the like- 
lihood that the obtained difference might 
occur between sample means, The compu- 
tation will obviously depend on two sets of 
facts: (1) how precise the means them- 
selves are (standard error of the mean), and 
(2) how great the difference is between 
them. When put in this way, the statistical 
problem is clear enough. If the sample 
means are highly variable and the difference 
between them is small, we have little rea- 
son to expect the population means to dif- 
fer; if the sample means show little vari- 
ability and are widely separated, we have 
more confidence that the population means 
differ. 

Let us consider some examples. In a re- 
action-time experiment the subject lifts his 
finger from a key when a stimulus signal 
comes on, and the time between the stimu- 
lus and his response is measured. His re- 
sponses constitute a sample of his reaction 
times, for he does not respond with equal 
promptness at every trial. If the stimulus is 
a light instead of a sound, most of the re- 
action times are longer, but the times of the 
two responses overlap. Now we have an 
Opportunity to test whether the excess of the 
mean reaction time to light over the mean 
reaction time to sound is Statistically signifi- 
cant. Obviously we need to take into ac- 
count both the spread of scores to light and 
sound, and the size of the difference be- 
tween the two means, 

As a second example, let us consider the 
scores of Spanish-American children in Los 
Angeles on reading tests, compared with the 
Scores of the other school children in Los 
Angeles. The Spanish-American children 
score lower than the others, as far as mean 


differences are concerned, but again there 
is a great deal of overlap, some Spanish- 
American children doing very well, and 
some of the others doing very poorly. Hence 
we cannot accept the obtained differences in 
mcan scores without making a test of signifi- 
cance. Only then can we tell whether the 
population means differ by an amount that 
is statistically significant. 

Suppose that in an experiment to deter- 
mine whether right-handed men are stronger 
than left-handed men, the results shown in 
the first table had been obtained. 


Strength of grip 
in kilograms, 
left-handed men 


virength of grip 
kilograms, 


Sum 250 
Mean 50 


Sum 290 


Mean 58 


The right-handed men averaged 8 kilograms 
stronger than the left-handed men. Is the 
result to be trusted? Obviously not, for 
averages derived from most of the right- 
handed men would not differ from averages 
derived from the left-handed men; the one 
very deviant case tells us we are dealing 
with an uncertain situation. 

Suppose that, instead, the results had 
heen those shown in the second table. 


Strength of grip 
in kilograms, 
left-handed men 


Strength of grip 
in kilograms, 
right-handed men 


56 48 
57 49 
58 50 
59 51 
60 52 
Sum 290 Sum 250 


Mean 50 


Again the same mean difference of 8 kilo- 
grams is found, but now we are inclined 


to have greater confidence in the results be- 
cause the left-handed men were consistently 
lower than the right-handed men. What we 
ask of statistics is that it furnish us a more 
precise way of taking into account the de- 
pendability of the mean differences, so that 
we do not have to rely solely on intuition 
and hunch that one difference is more reli- 
able than another. 

As already noted, the significance of the 
difference will depend both on the size of 
the obtained difference and upon the vari- 
ability of the means being compared. We 
shall find below that from the standard er- 
rors of the means we can compute a stand- 
ard error of the difference between the 
means (op,,). We can then evaluate the ob- 
tained difference by using a critical ratio, 
which is the ratio between the obtained dif- 
ference between the means and the standard 
error of the difference: 


Obtained difference Dy 
CUGA = =a a aea 
Standard error opm 

This ratio helps us to evaluate the signifi- 
cance of the difference between the means. 
As a rule of thumb, a critical ratio should 
be at least 2.0 in order for the difference 
between means to be accepted as significant. 
Earlier statements, accompanying tables in 
this book, that the difference between means 
was “statistically significant” meant that the 
critical ratio was at least that high. 

Why is a critical ratio of 2.0 selected as 
significant? Simply because it can be reached 
by chance only 5 in 100 times. When we do 
a single experiment, we are willing to gam- 
ble that it will not happen to be one of the 
5 in 100 chance instances. Where do we get 
the 5 in 100? We can treat the critical ratio 
as a standard score, for it is merely the dif- 
ference expressed as a multiple of its stand- 
ard error. Referring to Table 13-6, column 
2, we ascertain that the likelihood of a 
standard deviation as high as +2.0 occur- 
ring by chance is .023. Because the chance 
of deviating in the opposite direction is also 
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.023, the total probability is .046. This is 
46 times in 1000, or about 5 in 100, that a 
critical ratio as large as 2.0 would be found 
by chance if population means were alike. 


Specimen computation of standard error of 
a difference and critical ratio, The computa- 
tion of the critical ratio calls for finding the 
standard error of the difference between the 
means. Let us consider first the case in which 
the data are uncorrelated. If we are comparing 
the mean height of Korean girls with that of 
Chinese girls, the data would be uncorrelated. 
There is no reason for pairing one Chinese 
girl with one Korean girl in determining the 
two means. 

The formula for uncorrelated data is: 


Standard error of difference between means = 
Fy = V (om,)* + (onr)? 


In this formula, om, and oy, are the stand- 
ard errors of the two means being compared. 

As an illustration of uncorrelated data, sup- 
pose we were to compare the school achieve- 
ment test scores in two cities with scores on 
an arbitrary scale. Scores in city A have a 
mean of 70 and a standard error of the mean 
of 0.40. Scores in city B have a mean of 72 
and a standard error of 0.30. We want to 
know if the mean of 72 of city B is signifi- 
cantly higher than the mean of 70 of city A. 


Du = V (ou)? + (om)? 
= Vi16+.09 = V 
=.5 
Critical ratio = Du 
Dy 


Because 4.0 is above 2.0, we may assert that 
the mean difference between the two schools 
meets our test of significance. 

When the measurements whose means we 


error of the difference has to be Modified to 
take the correlation into account. Once the 
standard error of the difference has been com- 
puted, taking the correlation into account by 
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a formula that need not concern us, the same 
procedure is followed as above for obtaining 
the critical ratio and for testing the signifi- 
cance; that is, the difference between the 
means is divided by the standard error of the 
difference to obtain the critical ratio, which 
must meet acceptable standards of significance 
if the difference between the means is to be 
accepted, 


Statements about statistical significance 


The rule of thumb which says that a criti- 
cal ratio should be at least 2.0 is just that 
—an arbitrary but convenient rule. Instead 
of relying on this one arbitrary figure, our 
knowledge of the normal curve permits us 
to make other Probability statements from 
our data. 

Confidence Limits. We know that an in- 
terval extending from two standard devia- 
tions below to two standard deviations 
above the mean will include about 95 per 
cent of the cases (Figure 13-6, Table 13-6, 
column 3). Hence, with these values in 
mind, we can state confidence limits within 
which a mean will fall. For example, if we 
assume as values for right-hand strength a 
mean of 50.0 and a standard error of 1.0, 
as determined from a single sample, we can 
say that the chances are 95 in 100 that the 
population mean for right-handed strength 
will fall between 48, i.e., (50 —2 x 1) and 
52, ie, (50 +2 X 1). (We earlier used 
this form of expression in discussing the 
mean score of Class II, p. 382.) Another 
way of putting this is as follows: Were we to 
repeat the experiment a number of times, 
each time we would get a different mean 
and a different set of confidence limits. But 
of these sets of confidence limits, 95 per 
cent would include the population mean.” 
With the aid of Table 13-6 we can set other 
confidence limits if we prefer to. 

7 This statement has to be read with care. It does 
not say that if the experiment were repeated 100 
times, the means of the samples would fall within 


the stated confidence limits 95 per cent of the 
time. 


Probability Values. We used the critical 
ratio in order to prove that the hypothesis 
that the differences tested arose by chance 
was rot plausible. The higher the critical 
ratio. the less plausible the hypothesis that 
no difference exists between the population 
means. Because the critical ratio has to be 
interpreted by a table, it is customary to 
give the probability values of a finding di- 
rectly in the form of a statement. Instead of 


saying that the critical ratio is 2.0, we say, 
“the probability (P) is .05 that the difference 
might have occurred, even though the popu- 
lation means were the same.” Or a statement 
might be made: “Only those differences are 


considered significant for which P is .05 or 
less.” In later tables of this book, P-values 
will be presented on the assumption that 
they can now be appropriately interpreted. 


The Coefficient of Correlation 
and Its Interpretation 


We have already met the coefficient of cor- 
relation in several places. Correlation refers 
to the concomitant variation of paired meas- 
ures, so that when one of the paired meas- 
ures rises, so does the other, or (in negative 
correlation) as one rises, the other falls. 

We meet correlation very often in the 
study of psychological tests. Suppose that 
a test is designed to predict success in col- 
lege. If it is a good test, high scores on it 
will be related to high performance in col- 
lege, and low scores will be related to poorer 
performance. The coefficient of correlation 
gives us a way of stating more precisely the 
degree of relationship. 


Product-moment correlation (r) 


The most frequently used method of de- 
termining the coefficient of correlation is the 
product-moment method, which yields the 
index conventionally designated r. Such an r 
varies between perfect positive correlation 
(r = +1.00) and perfect negative correla- 


tion (r = —1.00). Lack of relationship is 
designated r = .00. 
The formula for computing r is: 


Sum (dv) (dy) 


Coefficient of correlation, r = z 
Nozoy 


Here dx and dy refer to the deviations of 
each score from its mean, øs and o, are the 
standard deviations of the two distributions, 
and N is the number of paired values being 
studied. The name “product-moment” comes 
from the fact that for each pair of values dx 
is multiplied by dy, and these products are 
then summed in the computation of the co- 
efficient. It is evident that the higher the 
sum of the (dx)(dy) products, the higher 
will be the correlation. 

The computation of the coefficient of cor- 
relation requires the determination of the 
sum of the products of the deviation of each 
of the two scores (x and y) from its re- 
spective mean, that is, the sum of the 
(dx) (dy) products for all of the subjects 
entering into the correlation. This sum, in 
addition to the computed standard devia- 
tions for the x-scores and y-scores, can then 
be entered into the formula. When there are 
only a few cases, the formula can be used 
directly; however, r is commonly computed 
for test scores or other data obtained from 
large groups of subjects, and the computa- 
tion is cumbersome unless specially devised 
procedures are followed, some of them 
adapted for modern machine computation. 
These methods are too complex to be dis- 
cussed here. 


Rank-difference correlation (p) 


A simpler method for determining corre- 
lation when there are relatively few cases 
(usually less than 50) makes use of ranked 
scores. While the resulting correlation is an 
estimate of r, it is not an exact equivalent 
of r, so that the coefficient obtained by the 
rank-difference method is designated by the 
lower-case Greek letter rho (p). 
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Di ference Squared 
Entrance in rank di ference 


Subject test (D) (D°) 


6(Sum D?) 6X6 36 
OTA rar ay Tt 5x24 71 ~ jag = +70 
The formula is: 8 than 1.00. We shall proceed to compute the 
correlation to illustrate the method, though no 
6(Sum D?) statistician would consent, in practice, to deter- 
pals mine a correlation from so few cases. 
N(N? — 1) All the details are given in Table 13-8. The 


procedure is to rank both sets of scores, ob- 
where D is the difference in ranks for the tain the differences in ranks for each subject 
scores of any one subject, and N is the num- on the two tests, square and sum these differ- 


ber of subjects whose scores are being cor- ences, and enter them into the formula. The 
related value of p turns out to be +.70. Both r and P 


have similar properties, and p may be thought 
Specimen computation of rank-difference co- Of as an estimate of r, 

efficient. Suppose that we had the following 

pairs of scores, the first being a score on a col- 

lege entrance test, the second being freshman 


CRITICAL DISCUSSION 


grades: 

Name of Entrance Freshman 

student test grades The differences between r and p illustrate a 

Adam 79 79 difference between two kinds of statistics that 

Bill 77 73 have been called parametric and nonpara- 

charle is z4 metric statistics. The word “parametric” is 

Edward 7 7 the adjective form of the noun parameter, 
which means a variable that has taken a fixed 

Looking at this little table, we can easily de- value—in this co 

tect that there is some Positive correlation. tion such as an implied normal distribution 

Adam makes the highest score on the entrance with a fixed mean and standard deviation. 

test and also the highest freshman grades; Ed- Another name for nonparametric statistics is 


ward makes the lowest score on both. The —“distribution-free” statistics (Moses, 1952; 
others are a little irregular, so we know that Siegel, 1956). The product-moment. correla- 
the correlation is not Perfect; hence it is less tion is a parametric statistic, implying various 
ë The formula for rho is derived as an approxima- assumptions about the underlying distributions 
tion of r by a method that need not concern us, of x and y. The rank-difference correlation is 
Those interested can find a derivation in Siegel nonparametric, because in converting every- 


(1956), pp. 202-04, eS 
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thing to ranks it implies nothing about meas- 
urement other than ordinal scaling. There is 
some tendency to reverse the earlier prefer- 
ence for the product-moment correlation in 
favor of various rank correlations, of which 
that given in the foregoing account (p) is but 
one of several. The issues are complex, how- 
ever, and are a source of some controversy. 
For example, the rank-difference method is 
actually derived as an approximation of r, and 
it is usually interpreted in that way. Hence 
there is a logical question whether it is in any 
fundamental sense a truly “nonparametric” 
statistic (McNemar, 1960). 


When is a coefficient of 
correlation significant? 


A coefficient of correlation, like other sta- 
tistical measures, has a standard error. That 
is, if new samples were taken, the correla- 
tions computed from them would not be just 
the same as that obtained from the first sam- 
ples. The standard error of r, to be used to 
determine whether or not r differs signifi- 
cantly from zero, is given by the following 
formula: 


1 
Standard error of r, oy = Ji 


where N is the number of pairs entering into 
the correlation. 

If we then divide r by o,, we get a critical 
ratio, which can be interpreted just like the 
critical ratios given above. If the value of 
r/o, is greater than 2.0, we may be fairly 
confident that the “true” value of r is greater 
than 0; in other words, that there is a real 
correlation between the scores in the popu- 
lation from which the samples were drawn. 


Specimen computation of the significance 
of a coefficient of correlation, In the study of 
Brown and Lenneberg (1954), cited on p. 349, 
a correlation of r= .42 between codability 
of colors and their ease of recognition was 
mentioned as supporting a contention of the 
authors. The study was done with 24 subjects. 
How significant, we may ask, was the corre- 
lation of .42? 


Standard error of r, o, = —— = 


VN-1 V24—-1 
= : Ekoa Oat 
V23 48 
Critical ratio, Z = “4? = 2.00, P = .05 


Or 2h 


This critical ratio meets our arbitrary value 
of 2.0, corresponding to P = .05, Hence a 
correlation as high as .42 (either positive or 
negative) would be expected to occur by 
chance with 24 subjects only 5 times in 100. 


Interpreting a coefficient of correlation 


It is not always enough to know that a 
correlation is significantly greater than zero. 
Sometimes we wish to make use of correla- 
tions in prediction. For example, if we have 
an entrance test that we know from past ex- 
perience correlates with freshman grades, we 
can predict the freshman grades for begin- 
ning college students who have taken the 
test. If correlation were perfect, we could 
predict their grades without error, Because 
correlations tend to be less than 1.00, we 
make errors in prediction; the lower the 
correlation, the greater the sizes of the er- 
rors in prediction based on it. 

While we cannot go into the technical 
problems of computing freshman grades 
from entrance examinations, or of making 
other similar precise predictions, we can 
consider the meanings of coefficients of dif- 
ferent sizes. There are several ways of inter- 
preting correlations. For our purposes we 
may select one interpretation, based on the 
predictive efficiency of coefficients of corre- 
lation of different sizes. 

It is evident that with a correlation of 
zero between x and y, knowledge of x will 
not help us to predict y. Thus, if eye color is 
unrelated to intelligence, it does us no good 
to know eye color when we are trying to 
estimate intelligence. At the other extreme, 
a perfect correlation would mean 100 per 
cent predictive efficiency—knowing x we can 
predict y without error, What of in-between 
values of r? 
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Coefficient of Predictive 

correlation efficiency * 

(rey) (Ex) (%) 
-10 0.5 
-20 2 
30 5 
40 8 
50 13 
60 20 
-70 29 
.80 40 
866 50 
-90 56 
95 69 
98 80 
1.00 100 


* Efficiency of prediction refers to the percentage reduc- 
tion in the standard error of estimate. 


——— 


We need some measure of errors in pre- 
diction. An error in prediction for a single 
Score is the amount by which a value of y, 
which we may designate J, predicted from x, 
differs from the obtained value y, that is 
(j —y). The standard error of estimate is 
the standard error of all such differences, 
and can be computed from the standard 
deviation of the score to be predicted (oy) 
and the coefficient of correlation (ry) by 
the formula: 


Standard error of estimated J, 
y= oy V1 — Fay? 

It can be seen that when r is zero, the 
standard error of estimate is equal to the 
standard deviation of y, and when r is 1.00, 
the standard error of estimate is zero. Hence 
we may find a way of describing the pre- 
dictive efficiency of an r of given size by 
stating the per cent by which it reduces the 
standard error of estimate. The formula, 
easily derived from that just given, becomes: 


Predictive efficiency of A 


E, = 1001 — VI —#) 
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The predictive efficiencies of r’s of differ- 
ent sizes are given in Table 13-9, It is clear 
from Table 13-9 that correlations cannot be 
interpreted as simple per cents, because the 
predictive efficiency goes up very rapidly as 
correlations become high. The low correla- 
tions often found in psychological measure- 
ments (often between .30 and .70) are not 
very powerful in prediction. It takes 2 cor- 


relation of .866 to reduce the standard error 
of estimate by half. Note also the great gain 
in prediction as correlations approach !.00: 


a 20 per cent gain in Predictive efficiency 
between .98 and 1.00. 

Some appreciation of the meaning of cor- 
relations of various sizes can be gained from 
a careful study of the scatter diagrams of 
Figure 13-7. Note that each dot represents 
the scores on two tests (an x-score and a y- 
score) for the same individual. If the scores 
are alike, they fall on the diagonal; if not, 
they fall away from it. The closer all scores 
are to the diagonal, the higher the correla- 
tion. (The fact that the axes do not have 
conventional scales does not change the in- 
terpretation, as can easily be demonstrated 
by labeling the lower left-hand corner of 
each graph as 0 and assigning the values | 
through 5 to the left-hand and bottom co- 
ordinates. ) 


Correlation Does Not Yield Cause. When 
two sets of scores are correlated, we may 
assume that they have some causal fac- 
tors in common, but we have to be careful 
not to state that one of them causes the 
other. For example, the softness of the as- 
phalt in the streets of a city may correlate 
with the number of heat prostrations, but 
this does not mean that the asphalt when 
soft gives off some kind of poison that sends 
people to hospitals. We understand the 
cause in this example—a hot sun both sof- 
tens the asphalt and produces sunstroke. 
Hence a correlation may lead us to search 
for a cause, but alone it does not explain 
the relationship it describes. 


| Correlations sometimes appear paradox- 
ical. For example, the correlation between 
time in study and college grades often has 
been found to be slightly negative (perhaps 


13-7 


—.20). If a causal interpretation were as- 
sumed, one might suppose that the best way 
to raise grades would be to stop studying! 
The negative correlation arises because some 


Scatter diagrams illustrating correlations of various sizes 


EN 
n 


an 


(deviations from Ma, 
o 
dy (deviations from My) 
o 


=ù -1 OST Pek?! 
dx (deviations from Mx) 
r= +1.00 
(A) 


=+.50 


(©) 
The simplified diagrams are presented to show how score distributions, alike on each of two tests, can 
differ in their correlation with each other. Each dot represents one individual's score on two tests, x 
and y. In A, all cases fall on the diagonal; the correlation is perfect (r = +1.00). If you know a subject’s 
score on x, you know that it will be the same on y. In B, the correlation is zero. When you know a sub- 
ject’s score on x, you cannot predict whether it will be at, above, or below the mean on y. For example, 
of the 4 subjects who score at the mean of x (dx = 0), one makes a very high score on y (dy = +2), 
one a very low score (dy = —2), and two remain average. In both C and D, there is a diagonal trend 
to the scores, so that a high score on x is associated with a high score on y, and a low score on x with a 
low score on y, but the relation is imperfect. The interested student will discover that it is possible to 
check the value of the correlations by using the formulas given in the text for standard deviation (p. 375) 
and the coefficient of correlation (p. 385). The computation has been very much simplified by presenting 
the scores in the deviation form that permits entering them directly into the formulas. 
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students have advantages over others in 
grade-making (possibly because of native 
ability or better preparation), so that often 
the students who study the hardest are 
those having a difficult time earning barely 
Passing grades. Many students make mod- 
erately good grades with a slight amount of 
time spent in study. This example provides 
sufficient warning against giving a causal in- 
terpretation to a coefficient of correlation. 

However, when two sets of data are corre- 
lated, the first set may possibly be the cause 
of the other. The search for causes is a log- 
ical one, and correlations can help. Alone 
they do not tell us whether one variable is 
the cause of another, or whether what they 
have in common is a result of some third 
variable. 


Statistics in Psychology 


Statistical methods are becoming increas- 
ingly important in all sciences, but they are 
Particularly important in psychology be- 
cause of the complexity and variability of 
the phenomena with which psychology 
deals, 

The earliest demand upon statistics was 
made when psychologists began to use the 
Psychophysical methods for threshold meas- 
urement. One weight slightly heavier than 
another is not always judged as heavier, 
even though the judgment “heavier” is made 
more frequently than judgments of “lighter” 
and “equal.” Hence the threshold requires a 
Statistical definition. It has both an average 
value and a standard deviation. 


SUMMARY 


SS eee 


The most widespread development of sta- 
tistical methods came in connection with 
tests of individual differences. This chapter 
on statistics has been introduced at this 
point, because we shall make references to 
Statistical concepts in the following chapters 
on individuality. 

More recently (especially since 1935) sta- 
tistical considerations have entered increas- 
ingly into the design of experiments in all 
branches of psychology. While some statisti- 
cal considerations have long been important 
(e.g., in computing the significances of dif- 
ferences between performances of experi- 
mental and control groups), newer methods 
permit the economical treatment of a num- 
ber of variables at once. These methods not 
only save in the time and costs of experi- 
mentation, but yield kinds of information 
that earlier experimental comparisons could 
not produce. 

Another field, that of attitude and opin- 
ion surveys (of which election polls are but 
one illustration), relies very largely upon 
sampling methods to determine how many 
People and which people to interview. The 
results must meet acceptable statistical 
standards if they are to be appropriately in- 
terpreted. 

Modern computational aids, including 
Statistical tables, machines (from simple 
hand-operated computers to electronic 
“brains” ), punched-card methods, and test- 
scoring machines, permit the rapid handling 
of masses of data. 

Modern psychology as we know it would 
be impossible without these developments in 
Statistical methods. 


1. Statistics is the science that deals with the collection and handling of 


numerical data and with making inferences from such data. 


2. Descriptive statistics 
bers of observations. 


Provide shorthand descriptions of large num- 


3. Averages include the mean, the median, and the mode. Because of 
its many arithmetical and other advantages, the mean is the most favored 


of these measures; fortunately it is familiar as the ordinary arithmetical 
average. 


4. The measures of variation include the range, the mean deviation, 
and the standard deviation. The standard deviation, although the hardest 
to understand, is the measure favored by statisticians. 


5. Statistical inferences are made from a sample of a population whose 
unknown characteristics are estimated from the sample, always with a 
margin of uncertainty. It is widely assumed that statistics derived from 
samples fit a normal distribution. While this assumption has important ex- 
ceptions known to statisticians, it usually causes little distortion. 


6. In the scaling of data, raw scores may be converted into ranks, cen- 
tiles, or standard scores. Standard scores, based on distance from the mean 
expressed as multiples of the standard deviation, have many advantages 
and are widely used. Some of the better-known scales based on the as- 
sumptions of standard scores are the scale used in the Graduate Record 
Examination and the scales used in classification tests by the Army, Navy, 
and Air Force. 


7. The mean of a sample has a standard error that is smaller than the 
standard deviation of the sample, its size decreasing as the number of 
cases in the sample increases. 


8. It is possible to compute a standard error of a difference (cpu) 
between two means from the standard error of each mean. The critical 
ratio (Djcpy) expresses the obtained difference in multiples of the 
standard error of the difference. If the critical ratio is 2.0 or above, we 
have confidence that a true difference between the means exists, i.e., that 
the difference is unlikely to be the result of uncontrolled chance factors. 


9. Ways of stating statistical significance include confidence limits de- 
rived from standard deviations and probability values. A critical ratio 
can be converted to a probability (P) by a table descriptive of the nor- 
mal distribution. For a critical ratio of 2.0, P is about .05; this means that 
the difference tested might arise in 5 out of 100 repetitions of the sampling 
method employed, even though no difference exists. For smaller critical 
ratios P is larger (and therefore less significant), and for larger critical 


ratios P is smaller. 


10. The coefficient of correlation is a convenient method of expressing 
a relationship between two variables. The product-moment correlation (r) 
is the one favored in psychological measurements. A convenient approxi- 
mation is provided by the rank-difference coefficient (p). A coefficient of 
correlation (r) is significant if the critical ratio between r and the standard 
error of r is 2.0 or more and P is .05 or less. 


11. The coefficient of correlation can be interpreted according to its 
efficiency in prediction. The predictive efficiency (E,) may be stated as the 
percentage reduction in the standard error of estimate made possible by 
an r of stated size. That r is not a per cent is clear when it is noted that r 
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must reach .866 for its predictive efficiency to reach 50 per cent. In pre- 
dicting from correlation coefficients, it must be kept clear that y can be 
predicted from x without x’s being the cause of y. 


12. Statistics as an important tool has found its place in all branches 
of psychology, beginning with threshold measurement. It is especially im- 
portant in tests of individual differences, and more recently it has found a 
place in the design of experiments and in attitude and opinion surveys. 


SUGGESTIONS Because of the importance of statistical methods in psychology, a number of 
FOR textbooks are available for the teaching of statistics specifically to students of 
FURTHER psychology, of which McNemar, Psychological statistics (3rd Ed., 1962), is a 
READING Tepresentative one, The nonparametric methods are treated extensively by 
Siegel, Nonparametric statistics (1956). 
Quantitative methods in general, including the fitting of curves to data and 
the computation of thresholds, are included in Guilford, Psychometric meth- 
ods (2nd Ed., 1954), and Lewis, Quantitative methods in psychology (1960), 
The role of statistics in the design of experiments is explained in Edwards, 
Experimental design in psychological research (Rev. Ed., 1960). 
For the general notion that statistics helps in the making of decisions in an 
uncertain situation, see Bross, Design for decision (1953), and Wallis and 
Roberts, Statistics: a new approach (1956). An entertaining little book on the 
dangers in the misuse of statistics is Huff, How to lie with statistics (1954). 
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Ability 


Testing 
and 
Intelligence 


The statement that men are both alike and 
different seems to be a mere cliché. Yet one 
of psychology’s most difficult problems is to 
describe and understand precisely the ways 
in which men are alike (what is consistent in 
human nature) and the ways in which men 
differ (how each individual is unique). 

We know from our study of growth, mo- 
tivation, and learning that one man will dif- 
fer from another because he inherits indi- 
vidual characteristics and also because he 
experiences his culture through home, 
school, and community in unique ways, and 
thus acquires habits, attitudes, and under- 
standings that are distinctively his own. We 
are now interested in the individual as a 
unique person, the product of all these in- 
fluences. We wish to know in what ways 
men are unlike, the extent of their differ- 
ences, and how to appraise these differences. 

This is not a task of idle curiosity, for 
our society requires individuals to be ap- 
praised, classified, and given responsibilities 
on the assumptions both that they differ and 
that their differences will suit them better for 
one social role than for another. We decide 
by examination to send some boys into ac- 
tive military service and others to college. 
Within a college we try to assess individual 
differences in order to help students choose 
their majors or their vocational objectives. 
In offices and factories we test adults in 
order to place them in the jobs best suited 
to them. 


Testing Aptitudes 
and Achievements 


While there are other ways in which men 
differ, we shall be concerned in this chapter 
with ability testing, that is, with the study of 
individual differences in knowledge and 
skills, in aptitudes and achievements in the 
area of general competency. 

When we are confronted with the prob- 
lem of appraising a person's abilities, we 
make a distinction between what he can do 
now and what he might do if he were 
trained. For example, John is an excellent 
premedical student and some day he will 
make a fine physician, but we would not ask 
him to remove an appendix before he has 
had his medical training. James is a young 
recruit who will become a good aviator, but 
we do not trust him with an airplane before 
he has learned to fly. This distinction be- 
tween a capacity to learn and an accom- 
plished skill is important in our appraisal 
devices. Tests designed to measure capaci- 
ties, that is, to predict what one can accom- 
plish with training, are known as aptitude 
tests. Tests that tell what one can do now 
are achievement tests. Intelligence tests that 
predict how well you will do in college are 
aptitude tests; end-of-the-term tests on how 
much you have learned are achievement 
tests. Both are ability tests. 


The relation between aptitude 
and achievement tests 


Whenever you measure what a person can 
do, you obtain samples or specimens of his 
present behavior. Hence the items compos- 
ing all ability tests are necessarily samples 
of achievements—samples of what the per- 
son can do here and now. 

Aptitude tests, by definition, predict per- 
formances not yet attained. But the items in 
the tests must consist of samples of achieve- 
ments, that is, of what can be accomplished 
now. How, then, is it possible to construct 
anything but achievement tests? This diffi- 
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Testing mechanical aptitude 


oF eel 
Dr. Lester Beck 


The results of this test will be helpful in predicting suc- 
cess in specific kinds of work. 


culty does not become an impasse, because 
it is possible to sample abilities from per- 
formances other than those being predicted. 
Typing can furnish us an example. One of 
the abilities entering into success in typing 
is good spelling. Spelling is something that 
can be tested before experience with type- 
writers. Therefore a test of spelling may 
enter into the typing aptitude test, even 
though from another point of view the spell- 
ing test is an achievement test. The distinc- 
tion between an aptitude test and an achieve- 
ment test is not based on the content of the 
items, but upon the purposes of the two 
kinds of test, namely, upon what the tests 
are designed to do, Aptitude tests predict 
future performance; achievement tests meas- 
ure present attainment. 
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Aptitude tests 


Aptitude tests are sometimes classified 
according to the breadth or generality of 
the abilities they predict. Thus there are tests 
of abilities used in a wide range of perform- 
ances. The best known of these tests of gen- 
eral aptitude are tests of general intelligence, 
to be treated more fully later in this chapter. 
A number of tests are for mechanical apti- 
tude, because so much of the work of the 
world is done either by hand or with me- 
chanical devices (Figure 14-1) 

Many tests are given to discover special 
aptitudes. For example, there arı 
musical aptitude—tests based on discrimi- 
nation of pitch, rhythm, and other aspects 
of musical sensitivity that might be pre- 
dictive of musical performance with train- 
ing. Clerical aptitude is another kind of spe- 
cial aptitude. A test in simple number check- 
ing, for example, proves predictive of an in- 
dividual’s later achievement as an office 
clerk. A great many aptitude tests have been 
constructed for the purpose of predicting 
success in specific jobs or vocations, World 
War II led to the devising of many tests de- 
signed to select aviators, torpedomen, radio 
technicians, submarine crews, and other spe- 
cialists for the countless skilled jobs within 


tests of 


the armed services. 

In attempting to measure aptitude, it is 
usually necessary to use a number of differ- 
ent tests in combination. Earlier we used the 
illustration of present ability in spelling as 
a test for predicting typing ability. But spell- 
ing is not the only ingredient in typing skill; 
a good typing aptitude test must also include 
tests of finger dexterity and other kinds of 
items. A combination of tests used for pre- 
diction is known as a test battery. A well- 
planned battery is composed only of tests 
that contribute to the final prediction, and 
scores from the individual tests are weighted 
in such a way as to get the best possible pre- 
diction. That is, scores on the tests that pre- 
dict well count more in the prediction than 
scores on the tests that predict less well. For 


instance, if a finger-dexterity test predicts 
typing success better than a spelling test, 
scores in finger dexterity will count more 
than scores in spelling. 

A useful test battery was developed dur- 
ing World War II for the selection of air- 
crew specialists for the Army Air Forces. 
Many tests were tried, and only those found 
by experience to aid in the prediction of 
success were kept. By making use of the 
weights appropriate to each of the special- 
ties, officials could assign a candidate to the 
duty in which he was most likely to succeed. 
The battery of tests that remained in June, 
1945, is listed in Table 14-1, with an X 
marked for those tests that received weights 


Specialties for which tests predicted success * 


for predicting success as bombardier, navi- 
gator, bomber pilot, fighter pilot, and flight 
engineer. 

This set of tests classifies as an aptitude 
battery, because its aim was to predict suc- 
cess in the different specialties. Look at the 
individual tests of Table 14-1. Some reflect 
basic capacities, such as speed of identifica- 
tion, judgment, or finger dexterity, while 
others seem to reflect training, such as in- 
strument comprehension, general informa- 
tion, reading comprehension, and knowledge 
of mechanical principles. But all these ca- 
pacities can be assessed before the candidate 
has had his training in any one of the air- 
crew specialties. Therefore the tests classify 


Bombardier 


Printed tests 
Dial and table reading 
Biographical data 

Spatial orientation I 
Spatial orientation IT 
Reading comprehension 
Instrument comprehension 
Mechanical principles 
Speed of identification 
Numerical operations 
Mechanical information 
General information 
Judgment 
Arithmetic reasoning 


Apparatus tests 
Rotary pursuit with 

divided attention 
Rudder control 
Finger dexterity 
Complex coordination 
Two-hand pursuit 
Discrimination reaction time 


source: Adapted from DuBois (1947), p. 109. r 
* Two additional tests were included in the battery, applicable only 


coordinate reading, used only in the battery for radar operators, 
weighted only for the aerial gunner. For the sake of simplicity, 


Navigator | Bomber pilot | Fighter pilot | Flight engineer 
X xX 
x x 
x 
x x 
x 
x x 
x XxX 

x 
x 
x 
x 


to other specialties. These were a printed test of 
and an apparatus test of pedestal sight manipulation, 
not all the specialties are shown in this table. 
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as aptitude tests. We shall return a little later 
to the question of how successful this battery 
was in predicting success. 


Achievement tests 


The most widespread use of achievement 
tests is in the schools. Any examination 
covering what has been studied, whether in 
elementary school, high school, or college, 
can be considered an achievement test. Even 
when one’s school days are past, one some- 
times has to take examinations. They are 
required of prospective lawyers, physicians, 
certified public accountants, and others. Be- 
Cause these examinations are tests of what 
has been learned in preparation for the 
Practice of a specialty, they are achievement 
examinations. The many civil service ex- 
aminations are also tests of achievement. 
The consequences of all these achievement 
tests are highly important to the candidate 
who takes them. If he succeeds, he will re- 
ceive a degree or a license to practice or an 


Primary battery (Grades 2 and 3) 

Test 1 Reading: Paragraph meaning 
Test 2 Reading: Word meaning 
Test 3 Spelling 

Test 4 Arithmetic reasoning 

Test 5 Arithmetic computation 


ee 


Intermediate battery (Grades 4,5, and 6) 
and advanced battery (Grades 7, 8, and 9) 

Test 1 Reading: Paragraph meaning 

Test 2 Reading: Word meaning 

Test 3 Language usage 

Test 4 Arithmetic reasoning 

Test 5 Arithmetic computation 

Test 6 Literature 

Test 7 Social studies I 

Test 8 Social studies II 

Test 9 Elementary science 

Test 10 Spelling 


SOURCE: Kelley and others (1953). 
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Opportunity to enter the diplomatic se rvice, 
If he fails, many paths may be blocked tor 
him. Therefore it is crucial that examj 
tions be well conceived, so that they meas- 
ure what they are intended to measure and 
so that their scores represent fairly the rel- 
ative abilities of the candidates who take the 
tests. 

Two reasons have led Psychologists to 


interest themselves in achievement tests, 
Practical demand Provides the first reason; 
tests are needed, especially in education and 


civil service. The second reason is this: 
achievement tests furnish the standard on 
which aptitude tests are based. If you wish 
to prepare and try out an aptitude test for 
typing, you have to have a standard o! good 
typing against which to measure the apti- 
tude. Otherwise you have no way of check- 
ing your predictions, Achievement tests, 
then, furnish the standard, or criterion, that 
is being predicted. If professors assigned col- 
lege grades whimsically instead of on the 
basis of what the student has learned in the 
course, it would be futile to try to predict 
grades from an aptitude battery. Only with 
improved achievement examinations can 
predictions be made most efficient. 

Standardized achievement tests have been 
widely used in the elementary schools. A 
number of useful test batteries are avail- 
able; one such battery, the Stanford Achieve- 
ment Test, is described in Table 14-2, Rep- 
resentative scores or norms in tests designed 
for the elementary school are commonly 
Stated for each grade level; that is, the 
Score made by a child in the third grade 
can be compared with the scores made by 
all the other third-grade children who have 
taken the test. Scores are commonly stated 
as centiles (see p. 379). 

If Susan is at the 75th centile, she falls 
in the upper fourth of her grade; if Charles 
is at the 40th centile, he falls below the 
average for his grade. 

Although standardized achievement tests 
are desirable and their usefulness has been 
substantiated in practice, they have their 


limitations. In the first place, achievement 
tests tend to be subject-oriented, so that 
they tend to stress the subject matter em- 
phasized in more conventional schools. Sec- 
ond, local conditions make it important to 
obiain local, as well as national norms. What 
is to be expected from the children of one 
community is not always to be expected 
from those of another. Third, other ways of 
determining individual progress can be used 
to supplement the purely competitive results 
of standardized test scores. Some children 
below their grade levels are doing all that 
should be expected of them; others, above 
their grade levels, are not achieving what 
they might. 

This acquaintance with some of the prob- 
lems of aptitude testing and of achievement 
testing prepares us now to inquire more 
carefully into the nature of test scores and 
their use in prediction. 


Prediction from standardized tests 


To a certain extent all tests are instru- 
ments of prediction. Aptitude tests are en- 
tirely predictive, of course, but achievement 
tests, although assessing present attainment, 
may also be partially predictive. Those who 
pass the medical examination are judged 
qualified to accept patients for treatment; 
those who pass the bar examination are 
judged to know enough to serve clients com- 
petently in legal matters. 

In order to make predictions we have to 
know how to interpret test scores, and we 
have to understand how to relate these 
scores to the likelihood of success in what- 
ever it is we are predicting. 


Reliability and validity 


In order that test scores may be used for 
scientific purposes, they must be trustworthy. 
In the terms used by psychologists, this 
means that they must meet two require- 
ments: reliability and validity. 

By reliability we mean that the scores 
are dependable and reproducible, that they 
measure consistently whatever it is they 


measure. Test items can be so confusing, 
misleading, unclear, or tricky that they mean 
different things to different subjects, or even 
to the same subject at different times. Hence 
good items are the first essential of reliabil- 
ity. But tests may also be too short to be 
reliable, or scoring may be too subjective. 
Our first question is, then, how good a 
yardstick we have; if it is inconsistent in its 
results when measurements are repeated, 
or when the same test is scored by two peo- 
ple, it is unreliable. A simple analogy is a 
rubber yardstick; if one never knew how 
much it was stretched when a measurement 
was made, the results would be unreliable, 
no matter how carefully it had been marked 
to begin with. We need stable and consistent 
tests if we are to use the results with con- 
fidence. 

In order to measure reliability, we must 
secure two independent scores for the same 
individual from the same test, either by 
treating halves of the test separately, by re- 
peating the test, by giving it in two forms, 
or by deriving some sort of statistical meas- 
ure equivalent to having two such scores. 
We can then compare the first and second 
set of scores. If the same relative ranks are 
preserved on the two scores, the test is re- 
liable. Some departures from identity of 
score are to be expected, owing to errors of 
measurement and sampling errors, so that 
a measure of degree of relationship between 
the two sets of scores is needed. This re- 
lationship is provided by the coefficient of 
correlation, already familiar to us as a meas- 
ure of degree of correspondence between 
two sets of scores. The coefficient of corre- 
lation between the two series of scores, ad- 
justed according to statistical conventions, 
is called a reliability coefficient. Well-con- 
structed psychological tests of ability usu- 
ally have reliability coefficients of r = .90 
or above. 

By validity we mean that the test scores 
represent what they are supposed to repre- 
sent. A college examination in economics 
full of clever questions might turn out to be a 
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Validity for com- 


pleted pilot training 

(N = 1275) 

Tests among those Validity 
in classification battery coefficient * (r) (pis) 


Printed tests with highest validity 
coefficients 


General information 49 
Instrument comprehension 46 
Mechanical principles 42 
Dial and table reading 40 
Spatial orientation II 38 


Apparatus tests with highest 

validity coefficients 
Complex coordination 42 
Discrimination reaction time Al 
Rudder control -36 
Two-hand pursuit 35 
Rotary pursuit 31 


Pilot stanine (a composite score) 


ee 


test of student intelligence rather than of the 
economics that was learned in the course. 
Such an examination might be reliable, but 
it would not be a valid test of achievement 
for the course. A test of sense of humor, 
for example, might be made up of jokes 
whose points were very hard to catch un- 
less one were both very bright and very 
well-read. Hence it might turn out to be a 
reliable test of something (intelligence? 
educational achievement? ) but still not be 
valid for what was intended as a test of the 
sense of humor, 

To measure validity, we must also have 
two scores for each Person. One of these is 
the test score, the reliability of which we 
have just been discussing. The other is some 
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measure of what it is that the test js sup- 
posed to be measuring. This measure js 
called a criterion. Suppose that a test is de- 
signed to predict success in learning to 
receive telegraphic code. To determine 
whether or not the test is valid, it is given 
to a group of men beginning to study code. 
Later on, each man is tested on the num- 
ber of words per minute he can receive, 
This later measure furnishes an additional 
set of scores which can serve as a criterion, 
Now we can obtain a coefficient of corre- 
lation between the early test scores and the 
Scores on the criterion. This correlation co- 
efficient is known as a validity coeficient. 
A validity coefficient tells something about 
how valuable a given test is for a given pur- 
pose. The higher the coefficient, the better 
the prediction that can be made from an 
aptitude test, and the greater the confidence 
that can be placed in an achievement test. 

High validity coefficients are essential 
if test scores are to be used to help an in- 
dividual with such choices as those of vo- 
cation. But even relatively low validity co- 
efficients may prove useful when large num- 
bers of people are tested. For example, the 
battery of tests for the selection of air-crew 
specialists (Table 14-1) proved efective 
in predicting job success, even though some 
of the validity coefficients were of very 
moderate size. Some illustrative validity co- 
efficients from this battery are shown in 
Table 14-3, No single test shows a validity 
above .49, but a battery of tests is better 
than any single test. In these tests the 
“stanine” score (see Chapter 13) derived 
from the battery correlates .64 with the 
criterion. 


CRITICAL DISCUSSION 


Whenever validity is to be determined, the 
criterion problem becomes very important. If 


S 
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a good measure of achievement exists, then 
the validity of an aptitude test is simply a 
matter of how well it predicts. It is this pre- 
dictive validity that is most readily under- 
stood and most easily assessed through cor- 
relation. Other kinds of validity exist. The 
achievement test is assigned its validity 
through comparing it with an alternative 
estimate of achievement; if, for example, 
a multiple-choice portion of a college ex- 
amination correlates high with an essay por- 
tion, the teacher has confidence that the mul- 
tiple-choice portion is valid (because the 
validity of the essay portion is assumed). This 
can be called concurrent validation, as dis- 
tinct from predictive. Validity often depends 
in the first instance upon judgment, for ex- 
ample, the judgment that an essay exami- 
nation really reflects the contents of a course, 
or that a psychiatrist’s diagnosis correctly ap- 
praises a patient’s symptoms. Such judgments 
are fallible, and the question arises whether 
a test can have any higher validity than the 
criterion on which it is based. The answer is 
but it depends on types of validity 
other than predictive and concurrent validity. 

If content is carefully scrutinized to be sure 
that it is related to what is being measured, 
then the logic of the test can suggest its 
validity without relating it to a criterion out- 
side itself. This is known as content validity 
and can be used to characterize achievement 
tests, such as those in mathematics or gram- 
mar, where the content to be tested is clear. 
In this case all that is required is reliability, 
the validity being inferred from the contents. 
(Our example of the test of sense of humor 
shows that caution is needed; a test made up 
entirely of jokes may not be a good test of 
humor.) If the criterion is itself not very good, 
it may still serve as a check on content. For 
example, even if teachers are not very good 
judges of the exact intelligence of their pupils, 
they know in a general way those who are 
backward and those who are bright. An intel- 
ligence test must have at least some corres- 
pondence with these judgments, but it may 
build upon its own contents to produce a 
measure that is more valid than these teacher 
judgments that served as an initial check on 
its validity. An improved clock could be 
validated against an hourglass by showing 
that it measured what the hourglass measured, 
but that it did so more consistently than two 
hourglasses. (The improvement here is in re- 
TS 


“ves,” 


liability; the definition of “one hour,” upon 
which validity depends, would be weak if 
there were nothing but hourglasses to define 
it!) Internal consistency, given appropriate 
content, is related to both reliability and 
validity. 

A final kind of validity, construct validity, 
is determined by a more complex process of 
inference. A test may be used in relation to 
some kind of hypothesis. We earlier met an 
anxiety test, used in relation to learning (p. 
332). The hypothesis might go something 
like this: “If this is a measure of anxiety, and 
anxiety acts as a drive, those who score high 
on this test will yield a higher percentage of 
conditioned eyelid reactions in a given number 
of trials than those who score lower.” The ex- 
perimental test provides an indirect validation 
of the psychological principles involved and 
permits an interpretation of the test scores as 
measures of anxiety. 

These four kinds of validity have been dis- 
tinguished by Cronbach (1960, p. 106), who 
gives a good discussion of them. 


Test scores as a basis for prediction 


With high enough reliability and validity 
coefficients, we know that we have satisfac- 
tory tests, but there still remains the problem 
of using the tests in prediction. 

The method of prediction most easily 
understood is the one based on critical 
scores. By this method, a critical point on 
the scale is selected after experience with 
the tests. Then only those candidates with 
scores above the critical scores are accepted 
—for training, for admission to college, or 
for whatever purpose the testing may serve. 

The pilot-selection program of the air 
forces illustrates this use of critical scores. 
The pilot stanines gave each candidate a 
pilot-prediction rating from 1 to 9. Figure 
14-2 shows that during the experimental 
period those with low stanines were elimi- 
nated much more frequently than those with 
high stanines. Hence after experience with 
the tests, the examiners rejected those with 
low stanines from further training. In No- 
vember, 1943, for example, a candidate 
had to receive a stanine score of 5 or better 
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in order to be accepted for pilot training. 
Thus a stanine of 5 became a critical score. 

What is accomplished by adopting a criti- 
cal score may be judged by examining the 
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The basis for a critical score 
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Pilot aptitude rating (stonine) 
a 


0 10 20 30 40 SO 60 70 80 90 100 
Per cent eliminated from 
elementary pilot training 


The graph shows the percentage of failures in pilot train- 
ing at each stanine level. At one point the Air Forces 
established a stanine score of 5 as a requirement for 
further pilot training. (After DuBois, 1947) 


data, presented in Table 14-4, upon which 
Figure 14-2 is based. Suppose that from the 
beginning of the pilot training program all 
those with stanines below 5 had been elimi- 
nated. We can see from the table that we 
would have eliminated a group of which 44 
per cent failed in training. Of the group re- 
tained (with stanines of 5 and above), only 
17 per cent failed. 

The data of Figure 14-2 and Table 14-4, 
expressed in correlational terms, represent 
a correlation between stanine and comple- 
tion of training of r = .51, for this total 
group of 166,507 trainees. People trained in 
Statistics are able to estimate from the size 
of a validity coefficient just how successful 
their predictions are likely to be by making 
use of the predictive efficiency formula given 
on p. 388. For our present purposes it suf- 
fices to know that with a validity coeflicient 
of about .50 we can have the degree of suc- 
cess represented in Figure 14-2 and Table 
14-4. This is appreciable success and repre- 
sents substantial savings when the costs of 
training are considered. 


Elementary pilot training 


Pilot Total receiving Per cent 
stanine this score * Graduated Eliminated eliminated 
9 20,127 
8 17,935 
7 29,762 25,672 4,090 13.7 
6 36,129 28,421 7,708 21.4 
5 31,048 22,132 8,916 28.7 
5-9 135,001 111,845 23,156 17.1 
4 20,439 12,589 7,850 38.5 
3 9,109 4,364 4745 52.0 
2 1,415 929 65.5 
Sas 413 76.0 
14 31,506 13,937 44.3 


SOURCE: Computed from data in DuBois (1947), p. 118. 
* Stanine credit was given for previous flying experience. This raised the proportion of candidates receiving the higher 


stanine scores. In the later stages of training, those with low pilot stanines were no longer accepted for pilot training. 
This reduced the relative numbers with low stanine scores, 
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Tests of General Intelligence 


Intelligence tests are designed to measure 
the abilities that distinguish the bright from 
the dull. Because brightness and dullness 
are important in school success, in voca- 
tional success, and in social adjustment 
generally, the intelligence test is one of the 
major tools psychology has developed. In 
our study of individuality, we will therefore 
do well to scrutinize more carefully the 
nature of intelligence tests and the findings 
that have resulted from them. 

Alfred Binet, a French psychologist, in- 
vented the intelligence test as we now know 
it. In 1904 the French government asked 
him to devise a test to detect those children 
who were too dull to profit from ordinary 
schooling. He published (with Théodore 
Simon) a scale in 1905, and revised it in 
1908 and again in 1911. These Binet scales 
are the direct ancestors of contemporary 
intelligence tests. 


Binet’s method: a mental-age scale 


Binet assumed that a dull child was like 
a normal child but retarded in his mental 
growth; that is, he assumed that the dull 
child would behave on tests like a normal 
child of younger age. This assumption need 
not have turned out to be so. For example, 
subnormal children might have excelled at 
rote memorizing, while being incapable of 
reasoning or of abstract behavior. But 
Binet’s original conjecture, while not en- 
tirely correct, has proved serviceable as a 
guide in test construction. Binet decided to 
scale intelligence as the kind of change 
which ordinarily comes with growing older. 
The behavior studied in Binet’s and related 
intelligence tests is that which distinguishes 
those obviously bright from those obviously 
dull by ordinary social standards. Accord- 
ingly, Binet devised a scale of units of men- 
tal age. Average mental-age (M.A.) scores 
correspond to chronological age (C.A.), that 
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Totally novel items used 
in intelligence tests 


KAY JAVAN 
QHUDGADY 


The following instructions accompany the test: ‘Here 
are some cards for you to mark. In each row mark every 
card that is like the first card in the row.” (After 
Thurstone and Thurstone, 1941) 


is, to the age determined from the date of 
birth. A bright child’s M.A. is above his 
C.A.; a retarded child has an M.A. below his 
C.A. The mental-age scale is thus easily in- 
terpreted by teachers and others who deal 
with children differing in mental ability. 


Item selection 


Because the intelligence test is designed 
to measure brightness rather than the results 
of special training, it is necessary to find test 
items that can be passed without specific 
preparation. In other words, the intelligence 
test is designed to be an aptitude test rather 
than an achievement test, and it must be 
constructed accordingly. 

There are two chief ways to find items on 
which success is uninfluenced by special 
training. One way is to choose totally novel 
items upon which an unschooled child has as 
good a chance to succeed as one who has 
gone to school. Figure 14-3 illustrates a 
totally novel item. In this particular case 
the child is asked to choose figures which are 
just alike; the assumption is that the de- 
signs as such are unfamiliar to all chil- 
dren. 

The second way is to choose assuredly 
familiar items, so that all those for whom the 
test is designed will have had the requisite 
prior experience to deal with the item. The 
following problem provides an example of 
an assuredly familiar item: 
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Mark F if the sentence is foolish; mark S if it 
is sensible. 


S F Mrs. Smith has had no children, 


and I understand that the same 
was true of her mother» 


This item is “fair” only for children who 
know the English language, who can read, 
and who understand all the words in the 
sentence. For such children, detection of 
the fallacy in the statement becomes a valid 
test of intellectual ability. 

Many of the items on an intelligence test 
of the Binet type are of the second sort, 
that requiring the assumption of general 
familiarity. A vocabulary test, for example, 
appears in almost all the scales. Familiarity 
with the language is necessarily assumed. 

The intelligence test is in some respects 
a crude instrument, for its assumptions can- 
not be strictly met. The language environ- 
ment of one home is never exactly that of 
another, the reading matter available to the 
subjects differs, in different homes the stress 
upon intellectual goals varies, Despite the 
difficulties, items can be chosen that work 
reasonably well in practice. The items of 
Contemporary intelligence tests are those 
that have survived in Practice after many 
others have been tried and found defective, 


CRITICAL DISCUSSION 


As indicated, items for an intelligence test are 
often selected on the assumption that the sub- 
stance is assuredly familiar to all those being 
tested. This assumption is extremely difficult 
to satisfy, because rural and urban children 
lack some common experiences, the vocabu- 
lary levels of homes of different social strata 
vary, and accuracy of discrimination may be 


‘From L. L. Thurstone and T. G. Thurstone 
(1941), p. 47. 
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Among these are the test constructed by Cat- 
tell (1949), called a “culture-free” test, and 
that by Davis and Eells (1953), called a “cul. 
ture-fair” test. Both attempt to provide tests 
that will not penalize the child from a lower- 
class home. 

Consider the following question: 


Pick out ONE WORD which does not belong 
with the others 


cello harp drum violin guitar 
This question is used by Eells and others 


(1951, p. 306) to illustrate how experience 
can bias vocabulary. Eighty-five per cent of 
children from homes of high socioeconomic 
status underlined “drum,” the correct answer, 
while only 45 per cent of the children from 
homes of low socioeconomic status answered 
correctly, The low-status children most com- 
monly made the mistake of answering “cello,” 
the word on the list least likely to be familiar 
to them, and hence likely to be the word not 


belonging in the list. Children in homes of 
high socioeconomic status are more likely to 
become acquainted with cellos or at least 


are more likely to hear the word than children 
from poorer homes. 

There were, however, many other questions 
in this study showing class differences for 
which the effects of differing experience would 
be hard to demonstrate, For example, the fol- 
lowing question was also answered correctly 
more often by those from higher than by those 
from homes of lower socioeconomic status: 


Find the THREE THINGS which are alike in 
each list 


store banana basket apple seed plum 


This question (Eells and others, 1951, p. 
316) requires noting that banana, apple, and 
plum are fruits, and that store and basket are 
nonfruits. It is hard to believe that nine- and 
ten-year-old children, even from underpriv- 
ileged homes, would be unacquainted with the 
six words or would lack acquaintance with the 
fruits. Such an item is culture-fair, even 
though it shows class differences in its an- 
swer; the classes may actually differ in intelli- 
gence as measured by items that are “fair.” 

While high hopes were expressed for such 
tests by those who developed them, the sub- 
sequent results have not been very encourag- 
ing. In some cases class differences in scores 
have been reduced, but for the most part the 
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class differences found with these tests are 
very similar to the differences found with the 
more usual tests (Coleman and Ward, 1955; 
Hess, 1955; Marquart and Bailey, 1955; Knief 
and Stroud, 1959). Moreover, as predictors of 
scholastic achievement the newer tests are 
inferior to the more conventional ones; this 
may be due to a middle-class bias in the 
schools, but it is still the case (Stroud, 1942). 
Hence, with all their difficulties, the ordinary 
Binet-type tests serve their predictive pur- 
poses as well or better than these substitute 
tests. 


Item testing 


How did Binet know that he had hit 
upon a good item? He, and those who have 
come after him, developed ways of testing 
the individual items to be sure that they 
serve their intended purposes. It is not 
enough to look at an item and to decide that 
it requires intelligence to reply successfully 
to it. Some “tricky” or “clever” items, which 
seem to put the test taker on his mettle, turn 
out to be poor because of chance successes 
or failures. Somewhat “pedestrian” items, 
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such as matters of common information, 
sometimes turn out to be most useful. These 
are items that are “fair,” because all have 
had a chance to learn the answers. 

How can the assertion be made with as- 
surance that one item is better than another? 
One method of testing an item is to study the 
changes in proportions of children answer- 
ing it correctly at different ages. Unless older 
children are more successful than younger 
ones in answering the item, the item is un- 
satisfactory in a test based on the concept 
of mental growth. The curves in Figures 
14-4A and 14-4B show increases in the per- 
centage of children passing some representa- 
tive items at different ages. These data were 
obtained in a later revision of a Binet-type 
scale. 

A second method of testing an item is to 
find out whether or not the results for it 
correspond to the results on the test as a 
whole. This can be found out by correlating 
success and failure on the item with the 
score made on the remaining items. If all 
items measure something in common, then 


Intelligence test items: per cent passing should increase with age 
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A. This item, Opposite Analogies 1, comes from the Re- 
vised Stanford-Binet. At age 7 just over half the sub- 
jects are successful. The question is of the form: 
“Brother is a boy; sister is a “(After Me- 
Nemar, 1942) 
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B. Placed at age 11 on the scale, this item is more 

difficult than the one shown in A. The item is Abstract 

Words 1. The question asked is: “What do we mean by 
2” (After McNemar, 1942) 
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every single item ought to contribute a 
score that correlates with the total score. 
The two items charted in Figure 14-4 met 
the first test of increase in percentage pass- 
ing with age. They also met the second test 
of correlating with total score. The corre- 
lation between the Opposite Analogies Item 
(14-4A) and the total score at age 7 was 
r = .65; that for the Abstract Words Item 
(14-4B) and the total score at age 11 was 
Fis. .89.% 

These two requirements for an acceptable 
item (change in per cent passing with age, 
and correlation with total score) reflect both 
validity and reliability. The first of these re- 
quirements is an indirect way of guarantee- 
ing validity (based on the inference that 
what we mean by intelligence should distin- 
guish an older child from a younger one), 
while the second requirement is a guarantee 
of reliability through internal consistency of 
the measures. 

By choosing items that meet these re- 
quirements, and by arranging them in a 
convenient form for the person giving the 
test, a self-consistent and useful test of in- 
telligence results. 


The definition of intelligence 


The definition of intelligence has been 
postponed until we learned how intelligence 
tests are made. Now that the Processes and 
purposes of making the tests have been ex- 
plained, we can give the following practical 
definition of intelligence: Intelligence is that 
which an intelligence test measures. Although 
the statement sounds empty, it is not, for it 
implies all the careful Steps that have gone 
into the construction of the tests. All the 
tests constructed by different workers dis- 
tinguish the dull from the bright and lead to 
Scores with high intercorrelations; therefore 
they are measuring something in common. 
What they measure in common defines in- 
telligence. 

Of course the testers had something in 


2 These are biserial correlations, as presented by 
McNemar (1942), Pp. 178, 179. 
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mind as they constructed the tests. Suppose 
the tests did not exist. What kind of defini- 
tion of intelligence could we give someone 
to furnish specifications for the test he 
should construct? Although Binet did not 
give a formal definition of intelligence, he 
made many detailed studies of the processes 
that appeared to distinguish between the 
bright and the dull. He emphasized jhe ac- 
tive nature of intelligence: making attempts, 
groping one’s way, choosing between alter- 
natives. Three characteristics of the thought 


Processes impressed him: (1) the te adency 
to take and maintain a direction, without 
becoming distracted or sidetracked, (2) the 
capacity to adapt means to ends, and (3) 
the capacity for self-criticism, dissatisfaction 
with a partial solution that does not really 
solve the problem. It is such a definition that 
we imply when we say that intelligence is 


what an intelligence test measures. 


Contemporary Binet tests 


The tests originally developed by Alfred 
Binet underwent several revisions in this 
country, the first by Goddard in 1911. For 
many years the best known and most widely 
used revision was that made by Terman in 
1916, commonly referred to as the Stan- 
ford-Binet. The test was later revised by 
Terman and Merrill in 1937 and again in 
1960. 

The Stanford-Binet revisions followed 
Binet’s practice of arranging the tests in the 
form of an age scale. The procedure was to 
select items appropriate for a wide range of 
ages and abilities, and then to give the tests 
to a large and representative sample of the 
population for whom the test was intended. 
Only those items were retained that increas- 
ing proportions of children passed at older 
age levels and that significantly correlated 
with their total scores. A final and difficult 
step required the selection of items that 
could be usefully combined into a scale con- 
taining items appropriate to all ages. 

An item is age-graded at the level at 
which a substantial majority of the children 


pass it, as we saw in connection with the 
items of Figure 14-4. In the present Stan- 
ford-Binet there are usually six tests as- 
signed to each year, each test when passed 
rning a score of two months of mental 


The procedure for testing is first to estab- 
lish the basal mental age, the mental age 
leve] at which (and below which) all tests 
are passed. Two months of mental age are 
then added for each test passed at higher 
ages. Consider, for example, the child who 
passes all tests at the six-year mental age 
level. If he then passes two tests at the 
seven-year level, four months are added to 
his mental age; if he passes an additional 
test at the eight-year level, two more months 
are added. The earned mental age for this 
particular child will be six years and six 
months, whatever his chronological age. The 
test allows for some unevenness in develop- 
ment, so that two children can earn the same 
mental age by passing different items on 
the test. 

‘he giving of an individual intelligence 
test is a professional responsibility requir- 
ing special training. The test is a kind of 
standardized interview, and the skilled tester 
must be trained in interviewing as well as in 
the principles of testing. A test of this kind 
cannot be given satisfactorily by following 
printed instructions. Our discussion here is 
to acquaint us with the nature and the pur- 
poses of the test; to become trained to use 
the test a great deal more study would be 
essential. 


The intelligence quotient (I.Q.) 


Terman adopted a convenient index of 
brightness (suggested by the German psy- 
chologist Stern), the intelligence quotient, 
commonly known by its initials LQ. It ex- 
presses intelligence as a ratio of the mental 
age to the chronological age: 


LQ. = 100 
R Chronological age (C.A.) 
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A normal dist-ibution curve of 1.Q.’s 


Per cent 


35- 45- 55- 65- 75- AS- 95- 105-115-125-135-145- 155-165- 
44 54 64 74 84 94104 N14 124 134 144 154 164 174 


LQ. 


Distribution of 1.Q.’s for 2904 children and youths, ages 
2 to 18. This is the group upon which the Revised Stan- 
ford-Binet was standardized. (After Terman and Mer- 
rill, 1937) 


The 100 is used as a multiplier to remove 
the decimal point and to make the average 
1.Q. (when M.A. = C.A.) have a value of 
100. It is evident that if the M.A. lags be- 
hind the C.A., the resulting I.Q. will be less 
than 100; if the M.A. is above the C.A., the 
LQ. will be above 100. Thus the bright- 
ness scale has about the same meaning from 
one age to another. 

How is an I.Q. to be interpreted? The 
distribution of I.Q.’s follows the normal 
curve rather closely (Figure 14-5). For the 
group upon which the Stanford-Binet was 
standardized (after adjustment for sam- 
pling), the 1.Q. had a mean of 100 and a 
standard deviation (e) of 16. From our 
knowledge of the normal distribution, we 
know that we may expect about 68 per 
cent of the I.Q.’s to fall between 100 + 16, 
or between 84 and 116, and 95 per cent be- 
tween 68 and 136. The adjectives com- 
monly used to describe the various I.Q. 
levels are given in Table 14-5, along with 
a frequency distribution of I.Q.’s for those 
tested in the standardization of the 1937 
revision of the Stanford-Binet. 
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14-6 
Testing adult intelligence 


New York University Testing and Advisement Center 


Subject taking one phase of the Wechsler-Bellevue In- 
telligence Test for Adults. 


It is well also to have some reference 
points by which to judge the general level of 
competence of children and adults with vari- 
ous 1.Q.’s. While general intelligence is by 
no means the only ability, it is of sufficient 
importance to limit the individual’s activity. 
However, even persons with low I.Q.’s can 
succeed at many Socially useful tasks. Some 
typical levels of competence represented by 
1.Q.’s of various levels are given in Table 
14-6, 

In the 1960 revision of the Stanford-Binet 
the authors have introduced a method of 
computing the I.Q. from tables. The mean- 
ing of an I.Q. remains essentially the same 
as before, but the tables permit some cor- 
rections so that at any age the I.Q. can be 
interpreted somewhat more exactly. It is 
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now arranged so that for each age the 1.Q, 
averages 100 and has a standard deviation 
of 16. The IQ. is thus a kind of ndard 
score (see p. 379), with a fixed mean and 


standard deviation. This kind of 1.0, is 
known as a deviation 7.Q., and was earlier 
used in the Wechsler Adult Intellivence 
Scale, to be considered presently. The Stan- 
ford-Binet tables run only through ave 18, 
and the test is no longer recommended for 


use with adults. 


Diagnostic Tests of Intelligence 


Tests following the pattern originated by 


Binet use a great assortment of items to 
test intelligence, and a pass or a fail on one 
kind of item is scored the same as a pass or 


a fail on another item. But those who are 
skilled in the use and scoring of the tests 
learn much more from them than appears in 
the final I.Q. They may note special strengths 
and weaknesses; tests of vocabulary, for 
example, may be passed at a higher level 


Per cent 
falling in 
each group 

(among 2904 

subjects, 

ages 2 to 18) 


Verbal 
description 


1.0. 


140 and above 


Very superior 


120-139 Superior 11 
110-119 High average 18 
90-109 Average 46 
80-89 Low average 15 
70-79 Borderline ó 
Below 70 Mentally retarded 


or defective 


SOURCE: Merrill (1938). 
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than tests of manipulating form boards. 
These observations lead to the conjecture 
that what is being measured is not one sim- 
ple ability, but a composite of abilities. 


Tests with more than one scale 


If it is desired to obtain information on 
specific kinds of abilities, rather than a sin- 
gle mental-age score, one way is to sepa- 
rate the items into more than one group 
and to score the groups separately. The 
Wechsler Adult Intelligence Scale and the 
Wechsler Intelligence Scale for Children are 
composed of items similar to those in the 
familiar Binet tests, but the total test is 
divided into two parts according to the con- 
tent of the items, and two scales result—a 
verbal scale and a performance scale. By a 
performance item is meant one that requires 
manipulation or arrangement of blocks, 


Competence represented 


Mean of persons receiving Ph.D. 

Mean of college graduates 

Mean of freshmen in typical four-year college 

Mean of children from white-collar and skilled- 
labor homes 

Mean of high-school graduates 

Has 50-50 chance of graduating from college 

About 50-50 chance of passing in academic high- 
school curriculum 

Average for total population 

Mean of children from low-income city homes or 
rural homes 

Adult can perform jobs requiring some judgment 
(operate sewing machine, assemble parts) 

About 50-50 chance of reaching high school 

Adult can keep small store, perform in orchestra 

Adult can repair furniture, harvest vegetables, 
assist electrician 

Adult can do simple carpentry, domestic work 

Adult can mow lawns, do simple laundry 


Summarized by Cronbach (1960), p. 174, from various 
sources. 
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Verbal Performance 


Information Digit Symbol * 
Comprehension Picture Completion 
Arithmetic Block Design 
Similarities Picture Arrangement 
Digit Span ¢ Object Assembly 
Vocabulary Coding f 


Mazes § 


source: Wechsler (1949, 1958). 

* Adult scale only. 

t Adult scale; alternate test for children. 
$ Scale for children only. 

§ Alternate test for children. 


beads, pictures, or other materials in which 
both stimuli and responses are nonverbal. 
Both kinds of items also appear in Binet 
tests, but the separate scaling of the items 
within one test is a convenience for diag- 
nostic purposes. The tests comprising the 
two scales are listed in Table 14-7. 

The names of the tests in most cases sug- 
gest their natures, though some of them re- 
quire a word of explanation. The digit span 
test calls for reciting back to the tester a 
series of numerical digits that he repeats 
aloud, such as 7-5-8-3-6, first in a forward 
direction, and then other series in a back- 
ward direction. The score depends upon the 
length of the series that the subject gets 
correct. The digit symbol test requires fol- 
lowing a sample in which various-shaped 
marks appear in squares under other squares 
containing numerals. The subject then fills 
in blank squares below other numerals ac- 
cording to the code provided. The object 
assembly test calls for putting together parts 
to complete a figure such as a manikin, hu- 
man profile, hand, and elephant. The hand, 
assembled and as presented in parts, is pic- 
tured in Figure 14-7. 

In general, the full scale and the verbal 
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14-7 


An intelligence test requiring nonverbal performance 


An item in the Wechsler object assembly test. 


scale of the Wechsler Scale yield scores most 
nearly corresponding to those of the Stan- 
ford-Binet. In one study of 52 young adults 
(Wechsler, 1955), the following correla- 
tions were obtained between scores on the 
Stanford-Binet and the Wechsler Adult In- 
telligence Scale: with the full scale, .85; 
with the verbal scale, .86; with the perform- 
ance scale, .69. 

The two types of item-sorting are really 
intended to serve two different purposes. 
Sorting verbal and mathematical items in 
college aptitude tests attempts to locate dif- 
ferent dimensions of intelligence; that is, one 
Set of items may predict some kinds of col- 
lege grades better than the other. Sorting 
into verbal and performance tests, on the 
other hand, is intended to find equivalent 
items for convenience in test administration. 
Some subjects handicapped by lack of 
knowledge of the language, or with special 
difficulties in the use of words, can be tested 
only with performance items; they are 
“fairer” items in the Same sense as at- 
tempted in “culture-fair” tests. 

Unfortunately, neither kind of item-sort- 
ing accomplishes its Purpose very well. The 
results of the subtests overlap, so that both 
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parts test abilities that have much in com- 
mon. But the correlations between subtests 
are lower than the self-correlations between 
tests of similar items, so that the subtests 
appraise slightly different abilities. The two 
subscales of the Wechsler Adult Intelligence 
Scale correlated .77 for the 300 subjects at 
ages 25-34 in the standardization groups. 
For those same subjects the self-correlation 
(i.e. the reliability coefficient) for the 
verbal scale is .96, and for the performance 
scale .93. To make an analysis of the sepa- 
rate abilities whose composite we call intel- 
ligence calls for a more refined approach 
than item classification gives us. 


Tests based upon factor analysis 


Statistical methods have been devised that 
give much more precise information about 
the component parts of intelligence. These 
methods, known collectively as factor analy- 
sis, make it possible to construct tests which 
detect patterns of underlying abilities. Fac- 
tor analysis as a tool of test construction is 
still in a developmental stage, even though 
the first steps were taken as early as 1904 
(by Charles Spearman) before Binet’s test 
appeared. 


The method of multiple factor analysis 
developed by L. L. Thurstone (1947), al- 
though but one of several similar methods, 
is until recently the one most widely used, 
and our discussion will be based upon it. 

As an illustration of tests constructed with 
the aid of factor analysis, let us consider a 
battery of intelligence tests developed by 
Thurstone. This battery is known as tests 
for Primary Mental Abilities (L. L. Thur- 
stone, 1938). Thurstone set himself to find 
a few clusters of abilities that made up the 
composite tested by familiar intelligence 
tests. In other words, he wished to find some 
reliable method of grouping items that ear- 
lier item-sorting had grouped crudely. 

Thurstone’s method is to give a large 
number of tests to the same children. As 
many as sixty have been used (L. L. Thur- 
stone and T. G. Thurstone, 1941). Each 
single test is composed of items very much 
alike, so that the test content is easily de- 
scribed. One test is for verbal comprehen- 
sion, another for arithmetical computations, 
etc. Then the scores of all the tests are inter- 
correlated, Obviously those tests whose 
scores show high correlations with one an- 
other have much in common; those tests 
whose scores yield low correlations with one 
another have little in common. The method 
of factor analysis is merely a systematic way 
of finding what few common factors may 
account for the many obtained correlations. 

In order to show what this means, let us 
consider a simple example, based on the 
intercorrelations of four hypothetical tests 
(Table 14-8). Without knowing anything 
at all about the tests, we can see that tests 
A and B have more in common than any 
two other tests, and tests C and D represent 
another pair with considerable in common. 
Lacking any method of factor analysis, we 
can still infer that there are two different 
abilities represented among these tests; a 
formal factor analysis would tell us how much 
each of the tests is influenced by (“loaded 
with”) each of the two factors. Thus the 
correlation of .40 between B and D shows 


* Note that the same correlations appear above and 
below the diagonals. Often in a table such as this only 
the correlations above the diagonal will be shown. 
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that they have something in common from 
both factors, and mere inspection does not 
permit us to say how much. Having com- 
pleted the factor analysis and determined 
the factor composition of each test, we can 
“explain” Table 14-8, in the sense that we 
could reconstruct it from what we know 
of the underlying factors. 

The factors discovered are purely mathe- 
matical, explaining in mathematical terms 
what the test correlations show. But the 
presumption is that the factors represent 
some underlying “traits” or “unitary abil- 
ities” that produce the test results. Thus 
the name assigned a factor is really an edu- 
cated guess as to the kind of trait that would 
reasonably yield the scores obtained. 

The result of a number of studies of this 
kind led Thurstone to identify seven fac- 
tors as the primary abilities revealed by the 
items on intelligence tests. These seven are: 


1. Verbal comprehension (V). Vocabu- 
lary tests represent this factor. 

2, Word fluency (W). This factor calls 
for the ability to think of words rapidly, as 
in solving anagrams, or in thinking of words 
that rhyme. 

3. Number (N). Simple arithmetic tests, 
especially those calling for computations, 
represent this factor. 

4. Space (S). Tests of this factor deal 
with visual form relationships, as in drawing 
a design from memory. 
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5. Memory (M). This factor is found in 
tests requiring memory for pairs of items, 

6. Perceptual (P). Calls for the grasping 
of visual details and of the similarities and 
differences between pictured objects. (Tests 
for P are omitted from some forms of the 
Primary Mental Abilities batteries. ) 

7. Reasoning (R). Best represented by 
tests that call for finding a general rule on 
the basis of presented instances, as in find- 
ing how a number series is constructed from 
a portion of that series, 


Once the several factors have been identi- 
fied, it is possible to construct tests that are 
truly diagnostic for each factor, so that a 
test profile for the individual will indicate 
how well he performs on tests that demand 
each of the several abilities, 

The practical question remains whether 
or not primary abilities tests are more effi- 
cient predictive instruments than the earlier 
general intelligence tests, At present, one is 
about as successful as the other. But the pos- 
sibility of gaining more fundamental infor- 
mation on patterns of ability through tests 
of known structure is so great that tests con- 
structed with the aid of factor analysis will 
undoubtedly become more and more widely 
used, 


CRITICAL DISCUSSION 


The development of factor analysis methods 
gave promise that we might become much 


breaking intelligence into its basic elements? 
he answer is clearly “No,” because it turns 


in the battery. The Primary abilities are 
not completely independent, but they sum- 
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marize a great deal of information under a 
few headings. Some six or seven primary 
abilities can account for the 1770 correlations 
between the 60 tests of a long battery.? In 
shortening such a battery for convenience in 
use, there is obviously an advantage in includ- 
ing tests that best represent the primary 
abilities common to the whole battery, 

The primary abilities isolated by the Thur- 
stones are themselves not completely indepen- 
dent. When used on eighth-grade pupils, they 
show intercorrelations with rs ranging from 
-15 to .55. Each of the subtests is also corre- 
lated with a “general factor” which the sub- 
tests have in common. For the same group of 
eighth-grade pupils, the individual factors cor- 
relate with this general factor with rs between 
-34 and .84. The Thurstones conclude that 
“each of the primary factors can be regarded 
as a composite of an independent primary 
factor and a general factor which it shares 
with other primary factors” (L. L. Thurstone 
and T. G. Thurstone, 1941, p. 38). 

Many fascinating possibilities for continuing 
investigation exist in factor analysis, For ex- 
ample, the interpretation of the more general 
factors and the unique factors in tests re 
a source of controversy, because the lo 
factors is only partially understood. T} pos- 
sibility that factors are “culture-bound” rather 
than universal among men has to be con- 
sidered; perhaps some aspects of behavior are 
differentially reinforced in one culture and not 
in another, thereby leading to different fac- 
tors. The possibility that the specific factors 
emerge in this way is hinted at by the dif- 
ferences in results from childhood to adult- 
hood in our culture, Studies done with chil- 
dren show higher intercorrelations among the 
factors than studies with adults. Does this 
difference mean that a general factor operates 
more strongly in childhood than in later life 
and that specific factors arise as a result of 
experience? At present we do not have a 
satisfactory answer, 

Recent work has tended to multiply rather 
than reduce the number of factors making 
up intelligence. Guilford, for example, reports 
that some 40 intellectual factors have been 
isolated, and, according to a scheme he has 
proposed, the number may run as high as 120 
(Guilford, 1960). 
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2 The number of correlations between pairs of tests 
is [V(N — 1)]/2, where N is the number of tests 
in the battery. 
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Adult Intelligence 


Adult mental age and 1.Q. 


During World War I (and again during 
World War IL) psychological tests were 
used in appraising the abilities of millions 
of men. Nothing like so many scores from a 
single testing program had ever been ayail- 
able before. 

Iwo major intelligence tests were devel- 
oped in World War I. These were known as 
the Army Alpha, a test for those who could 
read and write English, and the Army Beta, 
a test for illiterates and those handicapped 
in the English language. They differ from 
the Binet tests in that they are group 
tests, while Binet tests are individual tests. 
A group test can be given to many subjects 
at once, like an ordinary written examina- 
tion. The Army tests were modeled to some 
extent upon the Binet tests, and the experts 
who designed them had had experience with 
earlier revisions of the Binet. 

The psychologists decided to compare 
the scores on the Army Alpha with Stan- 
ford-Binet M.A.’s. This comparison was ob- 
tained by giving the Stanford-Binet as an 
individual test to a representative sample of 
653 men who had also taken the Army 
Alpha. When Army Alpha scores were con- 
verted according to this comparison, it 
turned out that the average MA. of the 
white draftees in World War I was close 
to 13 years (Yerkes, 1921). The apparent 
conclusion—that ours was a nation of thir- 
teen-year-old mentality—led to a further 
question: If the average mental age at any 
chronological age is simply that chrono- 
logical age, then the average adult (as rep- 
resented by World War I soldiers) has a 
below-average adult mental age.‘ How can 
this be? 

The fact is that the mental-age concept 
is not a very useful one above the age of 
13. Up to that age, it is not difficult to find 


‘For evidence on the level of intelligence of 
World War II enlisted men, see p- 439. 


tests that can be passed by a higher age 
group while being failed by those one year 
younger, But after age 13 the gain in scores 
per year is so little that good mental-age 
scales cannot be constructed. That is, we 
cannot find satisfactory tests that 18-year- 
olds will pass and 17-year-olds fail. With- 
out such tests, we cannot continue our men- 
tal-age scale. In order to maintain the M.A. 
concept (and the I.Q.) above age 13, we 
have to use arbitrary scoring devices, such 
as deviation I.Q.’s. 

When it is seen from this point of view, 
the Army M.A. of 13 years should be inter- 
preted not as meaning that adults score at 
childish levels, but rather as reflecting the 
fact that the 13-year-old is near to his adult 
level of scoring on an intelligence test. That 
the Army mean was below the expected 
adult average is not surprising in view of 
the fact that those of high intelligence were 
excused from the draft in order to perform 
essential civilian services, and that condi- 
tions of testing were far from ideal. 


Other measures of adult intelligence 


If the mental-age concept is inappropriate 
for adults, so also is the 1.Q., unless some 
method is used to produce an I.Q. score for 
adults that can be interpreted in a way com- 
parable to that for a child. The simplest 
method is to adopt a mean of 100 and a 
standard deviation similar to that of 1.Q.’s 
obtained in the earlier years. This is just 
what has been done in the Wechsler Adult 
Intelligence Scale.’ The average score for 
any one adult age is interpreted as an 1.Q. 
of 100, regardless of any change that may be 
taking place with age. Then the 1.Q. is com- 
puted on the basis of the obtained standard 
deviation of scores near this mean value, 
one standard deviation being interpreted 
as 15 I.Q. points. 

5 This “deviation 1.Q.” has now been adopted for 
children in the new revised Stanford-Binet, Note, 
however, that the Wechsler test uses a standard 


deviation of 15 instead of the 16 used in the 
Stanford-Binet. 
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Changes during adult years 


Although it is desirable for comparative 
Purposes to assign a mean of 100 to the 
1.Q. at all ages, there is, in fact, some de- 
cline over the years in intelligence as meas- 
ured by the ordinary tests. By using the 
mean scores for the years 25-34 as a refer- 
ence point, and scoring subjects at other 
ages as though they were from the same 
age population, the curves of Figure 14-8 
result. The peak for verbal intelligence 
comes in the 25-34 age range and falls off 
slowly, while the peak for performance 
scores comes a little earlier, and the per- 
formance scores fall off more rapidly with 
age. The greater handicap of older people 
on the performance tests may be a result of 
the emphasis on speed of performance in 
those tests. 

The differences in rate of decline of the 
actual verbal and performance scores with 
age correspond to earlier findings that not 
all adult abilities decline at the same rate 
(Jones and Conrad, 1933), In general, in- 
formation-type items hold up best, while 
cleverness-type and speed-type items show 
the greatest decline, Thus some arbitrariness 
enters into using any one score as an index 
of the intelligence of an adult. 

The decline of measured intelligence in 
one’s fourth decade does not signify that the 
mature adult is less competent to play his 
role in life. He may be accumulating new 
experiences less rapidly than he once did, 
but he has not forgotten all that he has ac- 
cumulated in the past. If we think of wisdom 
as an accumulation from past experience 
and of intelligence as the ability to apply 
that experience to Problems in the present, 
we may see how an older Person may be 
much wiser than a brighter younger person 
who lacks his experience. Intelligence tests 
are heavily loaded with items demanding 
cleverness, alertness, and adaptability to 
novel situations. They do not weight the 
background of experience which permits 


412 | 


L re 


the older person to meet wisely the familiar 
situations in his own life and work. 


The Extremes of Intelligence 


We can learn something further abont the 
meaning of intelligence by looking at ex- 
treme groups—the mentally subnormal and 
the gifted. 


The mentally subnormal 


Intelligence tests were developed, first of 


all, to discover those children least lik ely to 
profit from ordinary schooling. There is no 
sharp break between the subnormal and the 


normal, and there are many borderline 
cases. Furthermore, when a child is classi- 
fied as subnormal, the classification tells 
us very little about him. There are many 
kinds and degrees of retarded children. Not 
all subnormal children are alike, and, be- 
cause they are not alike, calling them by a 
common name such as “feeble-minded” is 
misleading. 


CRITICAL DISCUSSION 


The mentally subnormal child suffers a num- 
ber of handicaps, but is able to overcome 
many of them and live a useful and satisfying 
life. One of the most difficult handicaps to 
overcome is the stigma of being classified as 
subnormal. The terms that society uses sooner 
or later become terms with negative connota- 
tions. Such terms as “half-wit” and “simple- 
ton,” familiar to an earlier generation, became 
replaced by the then less offensive term 
“feeble-minded,” but this has since come to 
have unfavorable connotations. The classifica- 
tion of the retarded into a high group 
(moron), intermediate group (imbecile), and 
low group (idiot) has also outlived its use- 
fulness, as the adjectives “moronic,” “imbe- 
cilic,” and “idiotic” have become terms of re- 
proach, 

The more modern approach recognizes that 
there are mentally subnormal children with 


SS 


14-8 
Decline of adult intelligence over the years 


70° 


, Verbal 


16-17—year verbal level ee 
or 


16-17 —year performance level kn 


Performance 


os 
om 
20 
onges in intelligence test 
Data for subjects from 10 
` ond over are taken 
different sample. (After 
1955) 
15 20 25 30 35 40 45 50 55 60 65 70 75 
16-18- 20- 25. 35- 45- 55- 65- 70. 75 
1719 24 34 44 54 64 6 74 au 
Age in years 


— ee 


a variety of handicaps, and general terms of 
classification are avoided. Descriptive expres- 
sions such as more severely defective, or less 
severely retarded, or trainable, or educable 
have come into use to avoid the stigma of 
harsh labels. 

The one main distinction, supported by the 
World Health Organization and encouraged 
by the National Association for Retarded 
Children, is that between the organically 
damaged, classified as “mentally defective,” 
and the individual whose problems lie in a 
learning disability, classified as “mentally re- 
tarded” (Masland, Sarason, and Gladwin, 
1958). This distinction is followed here. 

Si = e 


The Prevalence of Retardation. The clas- 
sification of a child as mentally subnormal or 
retarded depends primarily upon social com- 


petence, and a child can be classified by 
what he can do without recourse to an in- 
telligence test. Any classification runs into 
difficulty with borderline cases. The dis- 
tinction between dull normal and subnormal 
depends on an interpretation of “marginal 
social success under favorable conditions.” 
The farm hand who was unable to finish 
school but lives his own life as a hired man 
on the farm, spending his free time in the 
neighboring village, is economically inde- 
pendent and is normal in his environment, 
even though recognizably dull; the same 
man might find difficulty in living independ- 
ently in the city. Hence the distinction be- 
tween the dull normal and the subnormal 
depends upon the complexity of the social 
conditions under which independence must 
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of this kind of change in the proportion of 
retarded individuals with age. 

Examination of the distribution curve of | 
1.Q.’s (Figure 14-5, p. 405) shows that the 
slope is very Steep in the region of 70 to 80, 
where the borderline cases tend to fall, 
Hence any change in the criterion of sub- 
normality will readily produce a change in 
the proportion of individuals estimated to 
be retarded. 

Because of these uncertainties, it is hard 
to state a firm figure about the prevalence of 
mental subnormality. It is usually asserted 
that about 1 or 2 per cent of the population 
can be classified as subnormal, but as indi- 
cated in Table 14-9, the potentially re- 
tarded may constitute as much as 3 per cent 
of the population. Because of favorable cir- 
cumstances, many of these “potentially re- 
tarded” are not Tecognized as retarded: on 
the other hand, some individuals with higher 
intellectual Potential, through unfavorable 
aspects of health or experience, may be- 
come classified as subnormal. It is easier to 
count the more severely retarded, because a 
larger fraction of them are found in institu- 
tions, 


Causes of Subnormality, A useful dis- 
tinction is now made between the individual 
who is mentally retarded and the one who 
is mentally defective (see p. 413). A child 
is classified as belonging to the mentally re- 
be maintained, By social criteria, an in- tarded group if he is essentially sound phys- 
dividual might change his classification by 
moving from one place to another, even 
though his tested intelligence has not 
changed in the meantime. 

The importance of social demands in 
determining retardation is well illustrated ; 
by the detection of retardation as related to F z 
age. When surveys have been conducted of Potentially retarded, but educable 2 meee 


4 (ultimate M.A. under 12) 
A the number of children tetarded at each age, Moderately severe retardation, trainable 0.3 per cent 
the highest per cent of Tetardation is found (ultimate eae 4 ad i of i 
x pa Most severely retar elpless .1 per cen 
at the ages of 10 14, when the competitive (ultimate M.A. under 4) 


demands of academic Performance become eee 
emphasized in judging retardation (Figure Source: Masland, Sarason, and Gladwin (1958), p. 3. 
14-9). There is no other good explanation 
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ically and if there is no history of disease or 
injury that might have caused intellectual 
impairment. He suffers from a general defi- 
ciency rather than an identifiable specific 
defect. With such a child there is often a 
history of retardation in the family, so that 
the possibility of inherited mental weakness 
is not ruled out. A child is classified as be- 
longing to the mentally defective group if 
his mental impairment is due to brain injury, 
disease, or accidents of development that 
preclude normal intellectual growth. The 
causes may occur at any time during fetal 
life, childhood, or even adult life. Such in- 
dividuals crop up in any family, in any so- 
cioeconomic group, regardless of any history 
of retardation in the family. 

The brain-injured child shows kinds of in- 
tellectual impairment that differ from those 
of the merely retarded child. Among the dif- 
ferences that show on tests is defective per- 
ception of pictures with confusion between 
figure and ground. When presented with pic- 
tures like that of Figure 14-10, the brain- 
injured but not the retarded child has diffi- 
culty in picking out the figure from the back- 
ground. 

The differences between the perceptual 
responses of normal children and those of 
two groups of subnormal children are shown 
in Table 14-10, There is so little difference 


Normal 
Subnormal * 
Retarded 
(non-brain-injured) 
Defective 
(brain-injured) 


Mean Responses Responses Vague 
Number I to figure to background responses 


0. 
30 Normal 63% 9% 28% 
25 64 58 14 28 
25 63 12 75 13 


14-10 
Distinguishing the mentally defective 


SS eae 
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This figure-ground problem is difficult for brain-injured 
but not for retarded children. (After Werner and Strauss, 
1941) 


between the perceptual responses of the nor- 
mal children and of the mentally retarded 
ones that the test would not be useful in an 
ordinary intelligence test battery. Yet it 
proved to have real value in distinguishing 
between those children with brain damage, 
as a group, and those children with similarly 
low LQ.s but without evidence of brain 
damage. 

Now and then we come upon a child who 
is apparently subnormal but actually is not. 
He reacts emotionally to his environment by 
withdrawal and negativism, so that his learn- 


Total 


source: Werner and Strauss (1941). Ages of the children ranged from 7 to 10. 
* In the original source, the mental retardation is called “endogenous,” mental defect “exogenous.” 
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14-11 
Aid for the subnormal child 


Cornell Capa—Magnum 
Training in a workshop for retarded children, Today 
many such children become self-supporting members of 
their communities, (Capa and Pines, 1957) 


ing of language is delayed and his test per- 
formances are poor. Only a skilled test ad- 
ministrator can discover that the test score 
is misleading. Such a child can be aided by 
psychotherapy. 


Treatment of the Subnormal. From time 
to time there appear dramatic reports of re- 
markable achievements in the raising of the 
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1.Q.’s of subnormal children. Headlines in 
newspapers and articles in magazines raise 
hopes of countless parents who have re- 
tarded children. This is unfortunate. because 
such evidence as we have today is not en- 
couraging. It gives little promise of dramatic 
improvement in the mentally subnormal 
(e.g., Kirk, 1948). But this does not mean 
that the retarded or defective child cannot 
be helped. There is a difference between do- 
ing all that we can to provide a favorable 
Opportunity for the backward child to de- 
velop and giving optimistic promises of 
change that are unlikely to be fulfilled 

A great deal can be done for the back- 
ward child. He can be taught social habits; 
he can learn vocational skills appropriate to 
his intellectual level; and in some instances 
he may learn to take his place in the com- 
munity outside an institution. Social aid for 
the mentally defective must not be co 
however, with raising the T.Q. In many sub- 
normal individuals a small increase in 1.Q. 
comes with better social adjustment, but 
there is little reason to expect striking 
changes as a result of bettered environment, 


ised, 


Many persons of low intelligence get 
along satisfactorily in the community. Sev- 
eral follow-up studies have been made of 
children whose 1.Q.’s during school age 
rated them as mentally retarded. All the in- 
vestigators found a substantial proportion of 
these individuals maintaining themselves vo- 
cationally in the community when they be- 
came adults. 

Even institutionalized subnormal persons 
are frequently paroled to the community 
and many make adequate adjustments there. 
In one report, the work histories of 177 
higher-grade retarded paroled from the 
Wayne County (Michigan) Training School 
were studied. Because the study was made 
at a time of favorable employment oppor- 
tunities during World War II, these work- 
ers were able to find jobs for themselves, 
usually above the unskilled level, and to 
hold the jobs for months (Hegge, 1944). 

Society has a responsibility toward all its 


members, not only to provide for their phys- 
ical needs but also to make use of their 
abilities in socially productive ways. This 
responsibility extends to the subnormal who, 
despite their limitations, are able to do use- 
ful things. Suitable opportunities for em- 
ployment make their lives more satisfying, 
and at the same time their labors contribute 
to the general welfare. 


The mentally gifted 


At the other end of the scale from the 
mentally defective lie those who are gifted 
intellectually, With the development of in- 
telligence tests it has become possible to se- 
lect for study large groups of superior chil- 
dren, and then to follow their careers. One 
of the best-known of these studies, started 
in September, 1921, by Terman and his as- 
sociates, covers more than 1500 gifted chil- 
dren from their early school years through 
the middle years of adult life, the latest re- 
port having appeared in 1959 (Terman and 
Oden, 1959). 

lhe group was chosen on the basis of 
LO. of 140 or above. About 10 or 11 of 
1000 children in the public schools have 
1.Q.’s that high. Less than 1 in 1000 has an 
1.0, above 160. 

What do Terman’s findings reveal about 
the gifted child? So far as parental back- 
grounds were concerned, the children came 
mostly from the homes of professional peo- 
ple (about 1⁄4 of the group) and of higher 
business classes (about 4%). Less than 7 per 
cent came from semiskilled or unskilled la- 
boring classes, despite the fact that these 
classes constitute a higher proportion of the 
population. The home environment prob- 
ably contributed to the gifted children by 
way of both heredity and environment. The 
brighter parents are found for the most part 
in superior occupational groups, and they 
provide more stimulating environments for 
their children. 

Although the ratio of gifted boys to gifted 
girls was only 7:6 in the grade school 
groups, the boys with 1.Q.’s of 140 and over 


outnumbered the girls 2:1 in high school. 
This larger percentage of boys at this level 
is not to be interpreted as a sign that boys 
become brighter than girls as they grow 
older. At the time the study was begun, 
there was still more encouragement to the 
boy than to the girl to go on with his edu- 
cation. 

Terman’s gifted children were better than 
average physical specimens. They averaged 
more than an inch taller than others of the 
same age in elementary school. Their birth 
weights were above normal. They talked 
early and walked early. When the tests 
started, seven out of eight were in grades 
ahead of their age group in school; none 
was retarded. They were unusual in the kind 
and number of books they read, but read- 
ing did not interfere with their superiority 
in leadership and social adaptability. 

These characteristics of the gifted children 
gave the lie to the notion that the very 
bright child is a weakling and a social mis- 
fit. The evidence is all to the contrary. Su- 
perior intelligence turned out to be associ- 
ated with good health, social adaptability, 
and leadership. 


Gifted Children as Young Adults. The 
extent to which early promise was fulfilled 
by the gifted children of Terman’s group 
can be estimated from their performances 
in early adult life. 

While the group on the whole gave a su- 
perior account of itself, it should be noted, 
first of all, that not all the subjects had a 
history of success. Some failed in college, 
some were vocational misfits, some ran 
afoul of the law. But the less successful dif- 
fered little in their adult intelligence test 
scores from the more successful. The com- 
parative scores are given in Table 14-11. 
The average 1.Q. difference between the 
most and least successful is only 6 points. 
The slight difference in intellectual level as 
measured cannot account for the differences 
in achievement. We must therefore conclude 
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Group 


A Most success as adults 
B Intermediate success 
C Least success as adults 


SOURCE: Terman and Oden (1947), pp. 132, 144, 323. 


Mean score 
on concept 
mastery 
lest 


Estimated 
equivalent 
IQ. as 
adults 


that nonintellectual qualities are very impor- 
tant in success, 

What does “successful” and “unsuccess- 
ful” mean in these comparisons? The sub- 
jects whose test scores are reported in Table 
14-11 were all men from the gifted group se- 
lected many years earlier on the basis of a 
childhood 1.Q, of 140 or higher. These were 
classified into three success groups: A, the 
most successful; B, the intermediately suc- 
cessful; and C, the least successful. The cri- 
terion of success was Primarily “the extent 
to which a subject made use of his intellec- 
tual ability.” Listing in Who's Who or 
American Men of Science, representation in 
literary or scholarly publications, respon- 
sible managerial positions, outstanding 
achievement in any intellectual or profes- 
sional calling—all entered into the judg- 
ments. Earned income was taken into ac- 
count but was given relatively little weight. 

The A and C groups differed significantly 
on many of the 200 items in the case his- 
tories, trait ratings, and test records. 
Among the most important of these were 
social and mental adjustment, family back- 
ground, and Tatings Previously made on 
three traits: Perseverance, self-confidence, 
and integration toward goals. In other words, 
the A’s differ from the C’s most of all in 
general adjustment and in Motivation to 
achieve, These are personality and motiva- 
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tional traits rather than intellectual ones. 
The A and C groups began to diverge edu- 
cationally in high school. Fewer of the C 
group went to college; of those who did, 31 
per cent averaged grades of C or lower, 
compared with but 7 per cent of the A 
group. 

To illustrate the extreme contrasts some- 
times found between the most and least suc- 
cessful, the authors have summarized briefly 
the achievement records of two of the men 
to 1950. 


A SUCCESSFUL SUBJECT 


Subject A792 graduated from high school 
at 16, from college at 20, with Phi Beta 
Kappa honors, and received his Ph.D. in 
science at 23. In his undergraduate college 
years he earned a quarter of his expenses 
and in his graduate years supported himself 
entirely. He was then awarded a National 
Research Fellowship for postdoctorate 
study, after which he was appointed to a 
position in a leading university. By the age 
of 40 he was nationally eminent and direc- 
tor of a great scientific laboratory. He is 
listed both in American Men of Science and 
in Who's Who. 


AN UNSUCCESSFUL SUBJECT 


Subject C49 had almost exactly the same 
LQ. rating as A792, like him had a superior 
record through high school, and in college 
earned about the same proportion of his 
expenses. There the similarity ends, for C 
graduated from college well below the aver- 


age of his class. After graduation he drifted 
for several years, then returned to college 
and managed to complete his work for a 
master’s degree. His occupations since then 
have ranged from semiskilled labor and 
clerical jobs to positions of minor responsi- 
bility in business organizations. His chief 
handicaps have been inferior social adjust- 
ment, uncertainty with respect to life goals, 
and lack of drive or persistence. As a result 
he has accomplished less than the average 
college graduate.® 


Men of the A group who have attained 
national or near-national eminence are 
found in a great variety of work, including 
law, medicine, surgery, pharmacology, phys- 
iology, physics, astrophysics, oceanography, 
ineering, psychology, psychiatry, litera- 
ture, business management, and government 
service. Men in the C group are more com- 
monly found in semiprofessional pursuits 
or in the upper clerical and ordinary busi- 
ness levels. In the ten years after the A and 


C ratings were made, the success of a few of 
the 4 men was lessened by physical or men- 
tal illness, and the success of a few of the 


C's changed for the better. For the most 
part, however, the two groups remained 
about as widely separated as ever. 

The later follow-up (Terman and Oden, 
1959) showed that the distinctive abilities 
of the gifted were becoming more fully rec- 
ognized as they grew older. The 1955 edi- 
tion of American Men of Science listed 70 
men and 7 women, while the 1944 edition 
listed but 19 of the men. Listings in Who's 
Who in America grew from 5 in 1946 to 33 
in 1958. It takes time to achieve recognition, 
and this group, picked in childhood, has 
given a good account of itself. 

Our social responsibility to make good 
use of those of high ability is no less press- 
ing than our responsibility to provide for 
those handicapped by low ability. The need 
for highly trained specialists already comes 
close to tapping our available talent (Wolfie, 
1954). If much of this talent is dissipated 


& Private communication, courtesy of the late Lewis 


M. Terman and Melita H. Oden. 


through poor social and personal adjustment 
or through inadequate motivation, as the C 
group in Terman’s study suggests, one place 
to begin increasing our supply is with prom- 
ising youth in their early years. We need to 
do what we can to create the atmosphere in 
which they will be stimulated to use their 
creative abilities in socially productive ways. 


Present Status of 
Intelligence Tests 


Despite their limitations, intelligence tests 
provide what is perhaps the most useful 
quantitative tool that psychology has devel- 
oped. Their usefulness will continue, pro- 
vided they are kept in perspective and 
neither overvalued as telling more about a 
person than they actually measure, nor un- 
dervalued because of their obvious defects. 
The following assertions provide a balanced 
evaluation of where we now stand in the 
measurement of intelligence. 


1. General intelligence tests measuring a 
composite of abilities are serviceable in- 
struments. The best of these are individual 
tests, such as the Stanford-Binet and Wechs- 
ler scales, rather than group tests. Individ- 
ual tests are somewhat inconvenient, be- 
cause they require trained testers and take 
a long time to administer. But these require- 
ments are also an advantage: a trained per- 
son can detect when the test is or is not ap- 
propriate; moreover, being trained, he se- 
cures a great deal of specific information 
from the test, information that goes beyond 
the intelligence score he obtains. Good 
group tests are convenient and timesaving, 
but are subject to larger errors for individ- 
uals than are individual tests. When crucial 
decisions are to be made on the basis of in- 
telligence test scores, supplementary indi- 
vidual tests should be given. 

2. The common ability that accounts for 
the intercorrelations of the test items of 
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general intelligence tests appears to be 
largely verbal. General intelligence tests, be- 
cause of this stress on words, tend to handi- 
cap children from impoverished environ- 
ments where the necessary verbal stimula- 
tion is not provided. 

3. Despite the appearance of perform- 
ance scales depending less on words than do 
the obviously verbal tests, most of the per- 
formance scales are not free of dependence 
on verbal abilities. For example, the direc- 
tions for taking the test are usually given in 
words, not in pantomime. For most pre- 
dictive purposes performance scales have 
not shown as high validity as verbal scales, 
Perhaps more inventiveness needs to be di- 
rected toward performance tests. 

4. Factor analysis provides a tool that 


SUMMARY 


may help intelligence tests of the future to 
become more truly diagnostic. If with the 
aid of factor analysis some stable primary 
abilities are defined and verified experimen- 
tally, many of the generalizations made from 
general intelligence tests will have to be re- 
viewed in the light of these findings. For 
example, such problems as twin resem- 
blance, sex differences, age effects, und en- 
vironmental influences will require restudy 
with respect to the special abilities repre- 
sented, for it is unlikely that all abilities will 
be found equally influenced by growth or 


environmental opportunities. The multipli- 
cation of factors in recent research makes 
this kind of research less simple than it ap- 
peared to be a few years ago, but makes 


such investigations all the more necessary. 


1. Men differ in all sorts of ways, and any one of these differences may 


affect how well they succeed in their work and in society, 


2. The psychologist uses ability testing to study individual differences, 
Aptitude tests attempt to predict the success in some kind of performance 
net yet attained, as in judging how much an individual will profit by 
training before training is undertaken. Achievement tests measure present 


attainment, or what the subject has learned after the completion of train- 
ing. Both tests can use similar items. The difference lies in their purposes. 


3. Achievement tests are very widely used. Most educational examina- 
tions, whether in elementary school, high school, or college, are of this 
kind, as are also most civil service examinations, 


4. In order to make Predictions from tests, tests must meet certain 
specifications. Studies of reliability tell us whether or not the test scores 
are self-consistent. Studies of validity tell us how well the tests measure 
what they are supposed to measure, how well they predict according to 
an acceptable criterion. 


5. When tests meet the specifications, they can be applied in schools, in 
industry, in civil service, or in the armed forces. The pilot-selection program 
of the U.S. Army Air Forces during World War II illustrates the nature of 
a test battery and how the results of tests are used in prediction. 


6. The simplest application of the results of studies in prediction is 
the critical score, so set that those who score below this point are dis- 
qualified, while those above it are accepted or permitted to continue. 


7. Intelligence tests are useful aptitude tests because they measure abili- 


ties important in school, in vocational Success, and in other aspects of 
social adjustment. 
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8. The first successful intelligence tests were developed by Alfred Binet 
in France in 1905. To him we owe the concept of mental age, according 
to which we regard dull children as slow in their development, their re- 
sponses being like those of children younger in chronological age. Con- 
versely, bright children are advanced beyond their years. This concept has 
been followed in later revisions of Binet’s scales, the most widely used of 
which has been the Stanford-Binet. Terman, who was responsible for the 
Stanford-Binet, introduced the intelligence quotient (1.Q.) as an index of 
mental development, following a suggestion of Stern. The I.Q. is obtained 
by expressing intelligence as a ratio of mental age (M.A.) to chronolog- 
ical age (C.A.). The deviation 1.Q. adopted in the most recent Stanford- 
Binet adjusts the obtained I.Q.’s so that at each chronological age they 
have a mean of 100 and a standard deviation of 16. 


9. Efforts to improve the diagnostic value of intelligence tests have taken 
two chief forms. One is to divide the items of the test into more than one 
scale. This attempt is illustrated by the verbal and performance scales of 
the Wechsler Adult Intelligence Scale and the Wechsler Intelligence Scale 
for Children. The second method of improving the diagnostic value of 
intelligence tests is to arrange subtests according to the findings of factor 
analysis. The individual tests can then represent the factors found to 
determine the test intercorrelations. One such battery, the tests for Pri- 
mary Mental Abilities developed by Thurstone, is proving to be a prom- 
ising tool of research and prediction. 


10. The Wechsler Adult Intelligence Scale uses a somewhat arbitrary 
procedure, thereby making it possible to use the concept of intelligence 
quotient (1.Q.) with adults, and to interpret such an 1.Q. approximately 
as it is interpreted earlier in life. The 1.Q. is assigned an average of 100 
for each adult age group, and the standard deviation is set arbitrarily at 
15. When intelligence test scores are not adjusted in this way, it is found 
that verbal intelligence reaches its peak at the age of 25-34, performance 
intelligence somewhat earlier. Intelligence test scores decline slowly there- 
after, with the performance scores falling off more rapidly than the verbal 


ones. 


11. The extremes of intelligence are represented by the mentally sub- 
normal at one end of the scale and the intellectually gifted at the other. A 
final decision that a child is or is not subnormal depends on more than 
intelligence test scores; for example, with the same score one child may 
be classed as subnormal, another as normal. The subnormal are further 
classified as mentally retarded or mentally defective. Mental retardation is 
a deficiency present from birth, with no obvious brain damage. Mental 
defectiveness results from illness, injury, or a physical defect. Subnormal 
children can learn, and thus many of them can do socially useful work 
under supervision or even achieve a measure of social independence. The 
fact that the impairment in intelligence level persists throughout life means 
only that this condition imposes a special responsibility upon society to 
make provision for adequate care and training. 
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12. The mentally gifted as a group show superior attainments through- 
out childhood and early adult life. Their histories belie the notion that very 
highly intelligent people are sickly or poorly adjusted. Superior intelligence 
is of itself no assurance of success; some gifted children are misfits in adult 
life even though their intelligence scores remain high. 


13. The intelligence test, cautiously used, is an important predictive 
device, though it gives undue weight to verbal ability. Factor analysis may 
help intelligence tests become more truly diagnostic, 


For general summaries of the present status of knowledge about individual 
differences, two useful books are Anastasi and Foley, Differential psychology 
(3rd Ed., 1958), Tyler, The psychology of human differences (2nd Ed., 1956), 
and Thorndike and Hagen, Measurement and evaluation in psychology and 
education (1961). 

The general principles of test construction, problems of reliability and valid- 
ity, and appropriate use of tests can be found in Cronbach, Essentials of psy- 
chological testing (2nd Ed., 1960). The latest revision of the Stanford-Binet is 
Terman and Merrill, Stanford-Binet intelligence scale: manual for the third 
revision (1960); of the Wechsler Adult Intelligence Scale, Wechsler, The meas- 
urement and appraisal of adult intelligence (4th Ed., 1958). 

The problems of subnormality are treated in an extensive review of the liter- 
ature sponsored by the National Association for Retarded Children: Masland, 
Sarason, and Gladwin, Mental subnormality (1958). The last of several vol- 
umes on a group selected for high intelligence as children, and now studied 35 
years later, is Terman and Oden, The gifted group at mid-life (1959). 


Heredity 
and 
Environment 


In the effort to understand individual differ- 
ences a persistent question requires answer: 
Is a person born that way, or does he be- 
come what he is as a result of learning? 
rhe question runs throughout psychology, 
and we have met it already in the discussion 
of instinct (p. 67), and space perception 
(pp. 208-10). The concept of evolution, 
which assumes the survival of those best 
fit to survive and the transmission of 
adaptive qualities through inheritance, sug- 
gests a strong hereditary component in the 
differences between species and hence also 
in the individual differences within a species. 

There is no point in arguing an extreme 
view that all that matters is heredity, or all 
that matters is environment. A little reflec- 
tion will point immediately to an interaction, 
for an organism cannot grow without the 
sustenance that the environment provides. 
Hence while there may be a hereditary com- 
ponent to height, the actually attained height 
will depend upon the variety and adequacy 
of the diet; so, too, a behavioral characteris- 
tic such as intelligence may have a heredi- 
tary component, but the actually attained 
intellectual level will depend upon various 
kinds of stimulation during growth. The 
problem is not to decide between heredity 
and environment, but to learn what we can 
of the limitations imposed by heredity on 
individual potential, and the range of change 
that can be produced by favorable and un- 
favorable environments. 


Behavior Genetics 


Modern genetics, the science of heredity, 
shows how the physical characteristics of 
offspring derive from the characteristics of 
the parents. Behavior genetics is a newer 
branch of genetics concerned with the in- 
heritance of behavior rather than of phys- 
ical structure. There is an interesting ques- 
tion here, whether or not anything is added 
by studying behavior, for surely behavior 
(if inherited) must depend upon physical 
structures. That is, if intelligence is inher- 
ited, it is because the brighter person in- 
herits a nervous system that is superior to 
the one inherited by the less bright person. 
While this sounds logical enough, even in- 
herited structure is not observed directly; 
what is observed, even in such features as 
size and coloration, reflects the interaction 
of heredity and environment. Viewed in this 
way, a rat’s ability to run a maze may be 
just as useful an indicator of heredity as the 
weight of its brain. Thus the inheritance of 
behavior can be studied in its own right, 
just as the inheritance of physical structure 
can be studied. Before examining the evi- 
dence for the inheritance of behavior, we 
shall review briefly the major principles of 
hereditary transmission. 


Phenotypes and genotypes 


While heredity in general produces re- 
semblances between parents and offspring, 
the science of genetics teaches us to search 
beneath superficial resemblances; in fact, 
certain lacks of resemblance between par- 
ents and offspring give us our chief clues to 
the mechanism of heredity. For example, 
the black guinea pigs whose offspring are 
in the proportion of 3 black to 1 white il- 
lustrate a fundamental principle of heredity; 
so also the fact that half the sons of parents 
who see colors normally may be color-blind 
illustrates another principle. To understand 
these illustrations we have to distinguish be- 
tween the phenotype—the actual individual 
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as we can describe him (e.g., the black 
guinea pig or the parent who sees color 
normally), and the genotype—the individ- 
ual as a carrier of genetic qualities that may 
or may not be manifested by him (e.g., a 
mother who may transmit color blindness to 
her sons). 


Chromosomes and Genes. An individ- 
ual’s genotype consists of the hereditary 
units that he has received from his parents 
and that he will transmit to his offspring. 
These units are carried by microscopic par- 
ticles found within each cell of the body, 
known as chromosomes. A chromosome is 
composed of many individual determiners 
of heredity called genes, Each body cell has 
46 chromosomes. At conception the human 
being receives 23 chromosomes from the fa- 
ther’s sperm and 23 chromosomes from the 
mother’s ovum. These 46 chromosomes 
form 23 pairs, which are duplicated in every 
cell of the body as the individual develops. 
(It was thought until recently that man had 
24 pairs of chromosomes, but the lower 
number is now established as typical, al- 
though there are some abnormal cases; Tjio 
and Levan, 1956.) 

Genes also occur in pairs—one gene of 
each pair comes from the sperm chromo- 
somes and one gene from the ovum. We have 
no exact way of counting the genes as we 
can count the chromosomes, for they do not 
show up under the microscope as separate 
Particles. But we may be sure from what we 
know of other Organisms that the total num- 
ber in each human chromosome is of the 
order of 1000 and perhaps much higher. 
Because the numbers of genes and chromo- 
somes are so high, it is extremely unlikely 
that two human beings would have the same 
heredity, even with the same Parents. One 
exception, however, is identical twins. 

An important attribute of the gene is 
dominance or recessiveness, If both mem- 
bers of a gene pair are dominant, the indi- 
vidual will show the trait determined by the 
genes. If one is dominant and the other re- 
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cessive, he will show the trait of the domi- 
nant gene, but he will also carry the re- 
cessive gene, which may show up as a trait 
in his offspring. A recessive trait shows up 
only if both genes are recessive. 

One pair of chromosomes proves to be of 
particular interest, the pair that is associ- 
ated with the sex of the individual, and with 
the genes of certain traits that are “sex- 
linked.” A normal female has two X-chro- 
mosomes, a normal male one X-chromo- 


some and one Y-chromosome. The female 
inherits one X-chromosome from the 
mother, one from the father; the male in- 


herits his X-chromosome from his mother, 
his Y-chromosome from his father, Because 
the Y-chromosome is a defective chromo- 
some, it acts in heredity as though it carries 
only recessive genes. The X-chromosome 
may carry either dominant or recessive 
genes. Hence a recessive characteristic in 
the male, such as color blindness, comes 
about only when the male inherits a reces- 
sive color-blindness gene from his mother; 
females are less often color-blind, because to 
be so they would have to have both a color- 
blind father and a mother who was either 
color-blind or carried a recessive gene for 
color blindness. Thus the X-chromosomes 
and ¥-chromosomes have helped to unravel 
some of the puzzling problems of human 
hereditary traits. 


New Knowledge Concerning Human 
Chromosomes. The techniques that led to 
correcting the number of human chromo- 
somes from 48 to 46 have also made pos- 
sible other advances in human genetics, par- 
ticularly the discovery of a chromosomal 
basis for some puzzling developmental dif- 
ficulties. 

A male developmental difficulty, known 
as Klinefelter’s syndrome, is one in which 
the male genitals fail to develop normally. 
A test of skin tissue cells in normal males 
yields a test known as chromatin negative, 
but cases of Klinefelter’s syndrome are 
chromatin positive, as in normal females. 


It turns out that this sexual ambiguity in 
development is associated with an extra sex 
chromosome, the person having two X- 
chromosomes and a Y-chromosome, mak- 
ing 47 chromosomes altogether (Jacobs and 
Strong, 1959). 

A related difficulty in the female, a condi- 
tion known as Turner’s syndrome, shows 
lack of development of secondary sex char- 
acteristics at the age when pubertal changes 
are expected. In a reported case of this kind, 
the young woman was chromatin negative, 
as usual with males. It turned out that she 
had 45 chromosomes, lacking one X-chro- 
mosome (Ford and others, 1959). 

A condition not associated with sex is a 
form of mental subnormality known as mon- 
golism. It turns out that the mongoloid in- 
dividual has an extra small chromosome, 
probably one of his chromosomes redupli- 
cated (Lejeune, Gautier, and Turpin, 1959). 

A beautiful illustration of the precision 
with which the extra chromosomes can be 
identified is given by a case in which a pa- 
tient showed both mongolism and Klinefel- 
ter’s syndrome, and had the appropriate two 
extra chromosomes (Ford and others, 
1959a).* 


Population Genetics. The basic charac- 
teristics of a population of animals or of 
human beings depend upon the genes extant 
in that population. Because of various se- 
lective factors that occur through inbreed- 
ing, the death of the unfit, and the like, 
there is a “drift” in the genes available, so 
that, for example, some human groups dif- 
fer markedly in their blood groups, although 
all share the same basic blood types. The 
study of the gene distribution throughout 
groups of individuals that mate with each 
other, and its consequences for these groups, 
is known as population genetics. 

The principles that have been developed in 
connection with population genetics have an 
1 New chromosomal anomalies are frequently be- 


ing reported as these newer techniques have be- 
come more widely used (Miles, 1961). 


15-1 


Chromosomes 


Dr. J, H. Tjio 


A photo of all the human chromosomes; based on skin 
tissue, male (enlarged 1500 X). 


important consequence for the study of hu- 
man genetics: since evidence can be ob- 
tained simultaneously on the characteristics 
of parents and children, it can be gathered 
in the lifetime of a single scientist, without 
requiring the gathering of family histories 
over several generations. The application of 
the method to problems of psychological 
interest has thus far been slight, but it is to 
be hoped that eventually more ways may be 
found to use this method in the study of psy- 
chological inheritance. 

One interesting study of population genet- 
ics resulted in the discovery of a curious 
kind of taste deficiency in about 30 per cent 
of the population. A substance with the 
chemical name of phenyl-thio-carbamide, 
when taken into the mouth at low concen- 
trations, tastes very bitter to 70 per cent of 
the population. It is insipid or tasteless to 
the rest. There are some differences in 
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Children with 
taste deficiency 


12.3% 
36.6 


Matings of parents 


Taster X Taster (V = 425) * 
Taster X Nontaster (V = 289) 
Nontaster X Nontaster (V = 86) 


SOURCE: Snyder (1932). 
* N = number of families tested. 


threshold, but the resulting distribution has 
two modes,* as expected from a distribu- 
tion composed of two “types” (Figure 
15-2). Because taste is not a characteristic 
by which people choose their mates, the 
genetic determiners for phenyl-thio-carbam- 
ide tasting are distributed at random 
throughout the population. That is, in any 
100 people tested from a given intermarry- 
ing population, the Proportion of tasters to 
nontasters will be relatively constant. Be- 
cause the ratio is constant, it is possible to 
Predict the taste deficiencies of the offspring 
of marriages of tasters and nontasters, ac- 
cording to the principles of genetic deter- 
mination. The prediction is based on the as- 
sumption that nontasting is a simple reces- 
sive trait, determined by one gene pair, and 
that tasting is dominant. Since all nontasters 
are assumed to be pure recessives (having 
two recessive genes), all the children of two 
nontasters should be nontasters. When both 
Parents carry a dominant and a recessive 
gene, the offspring, according to the Men- 
delian ratio, should be in the proportion of 
3 tasters to 1 nontaster, Whenever one par- 
ent is pure dominant, all children should be 
? A distribution that has two modes, or two points 
of high frequency, is called a bimodal distribu- 
tion. It tends to arise when there are two major 


types among the population. For a discussion of 
mode, see Chapter 13. 
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tasters. The results of a study of the inher- 
itance of taste deficiency are given in T. able 
15-1. The data show how successful the 
prediction is: the Phenotypes occur in the 
Proportions expected from the inferred 
genotypes. 

Most psychological characteristics do not 
lend themselves to as Straightforward a 
study as that of tasting and nontasting of 
phenyl-thio-carbamide. The greater com- 
plexity is in part due to the fact thai psycho- 
logical characteristics enter into the choice 
of mates, and hence a random distribution 
of genetic determiners cannot be assumed, 
In addition, it is unlikely that many psy- 
chological characteristics are determined by 
single gene pairs. 


Heredity in animal behavior 


Animal breeding experiments tell us 
something about the influence of heredity 
on behavior. Some strains of mice, for ex- 
ample, go into convulsions when they are 
exposed to high-pitched sounds, while others 
do not. When these strains are crossed, the 
Susceptibility to seizures follows genetic 
rules as though the seizures were inherited 
as a dominant trait (Witt and Hall, 1949), 
Wildness and tameness in rats are hereditary. 
According to some authorities, change in a 
single gene pair will convert a wild strain 
into a tame one (Keeler and King, 1943). 

Several experiments have been directed to 
a study of the inheritance of learning ability 
in rats. By mating those that did poorly in 
maze learning with others that did poorly, a 
“dull” strain was produced: by mating those 
that did well with others that did well, a 
“bright” strain was produced (Heron, 1935, 
1941; Tryon, 1940). Although separation 
of “bright” and “dull” strains was success- 
fully achieved, the experiments were some- 
what unsatisfactory on two counts: (1) the 
“brightness” and “dullness” were specific to 
maze learning (Searle, 1949), and (2) the 
Strains were not genetically pure, so that it 
was difficult to infer the genetic determiners 
involved (Hall, 1951). A more recent ex- 
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periment has tended to meet these two ob- 
jections by using a type of maze more analo- 
gous to a general intelligence test, and by at- 
tempted control of the genotypes through 
brother-sister matings (Thompson, 1954). 
The experiment succeeded in a separation of 
bright and dull strains within a few genera- 
tions (Figure 15-3). 

Experiments quite satisfactory from the 
point of view of genetics have been done 
with the fruit fly, Drosophila. The behavior 
selected was phototaxis, that is, the tendency 
to be attracted to a source of light. By mat- 
ing those with a strong tendency with others 
showing the strong tendency, and mating 
those with a weak tendency with others with 
weak tendency, a segregation of types was 
attempted. The results over successive gen- 
erations led to the same kind of separation 
as earlier found in the rat (Figure 15-4). 
The fruit fly has two advantages over the 
rat for this kind of experiment: (1) suc- 
cessive generations take far less time to 
breed, and (2) the detailed mapping of 
genes and chromosomes has gone much far- 
ther. 

The carefully controlled breeding experi- 
ments carried out with animals are not pos- 
sible with human beings for a number of rea- 
sons. Social obstacles prevent our making 
marriages to suit the convenience of the 
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geneticist. Even if marriages could be 
planned, the long life span of human beings 
would make it difficult to follow several gen- 
erations except by going back to old records, 
which are often incomplete. The difficulties 
do not, however, prevent our obtaining sat- 
isfactory evidence that the human inher- 
itance of some characteristics does in fact 
follow the genetic principles established by 
studying other animal forms. The evidence 
is fairly satisfactory for eye color, hair color, 
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With ten opportunities to make approach responses to 
light, the offspring of parents selected for a high num- 
ber of approaches average much higher in successive 
generations than the offspring of those selected for a 
low number of approaches. Vertical axis, per cent of 
cases yielding each number of approaches. The original 
parent generation (P) is shown with the first (G,), sec- 
ond (Gs), seventh (G7), and twenty-ninth (Gog) offspring 
generation. (From Hirsch and Boudreau, 1958) 


and many parts of the body. The evidence 
regarding the inheritance of psychological 
characteristics is much harder to evaluate. 


Heredity in Human Behavior 


The familiar rules of genetics are stated in 
terms of unitary traits determined by single 
gene pairs, but actually most traits for 
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which the determiners are known are not so 
simple. The usual red eye color in the fruit 
fly is known to depend on the combined 
action of at least 50 genes. Traits that vary 
along a dimension, as height does in man, 
tend to be determined by more than one 
gene. If there were only one pair, we would 
have one height for dominant men and one 
height for recessive men, just as the tasters 
and nontasters form separable groups. Intel- 
ligence varies, as height does, on a scale 
from subnormality to great brilliance, with- 
out the sharp break that would let us clas- 
sify men into two groups—the bright and 
the stupid. Hence to the extent that intelli- 
gence (or any other complex trait) may be 
inherited, we would expect it to be con- 
trolled by a number of genes. 


The hereditary component in intelligence 


To study the possibility of hereditary de- 
terminers of a complex trait, we examine 
resemblances between parents and offspring 
or of the offspring to each other. A conven- 
ient index of resemblance is the familiar co- 
efficient of correlation. We turn now to some 
studies that use the coefficient of correlation 
to determine evidence for the inheritance of 
intelligence. 


Parents and Children. If parents con- 
tribute to the intelligence of their children 
through heredity, we would expect a corre- 
lation between the intelligence of parents 
and children. The earlier in the child's life 
this correlation was found, the more evi- 
dence it would give for heredity; for after 
the child has lived in a home for several 
years, the influence of environment cannot 
be ruled out. But the discovery of a correla- 
tion early in life depends upon the possibil- 
ity that intelligence can be measured early. 

A number of scales have been prepared 
for measuring the psychological develop- 
ment of infants. We know now, however, 
from studies such as the following, that these 
scales do not adequately predict the scores 
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the child will later make on intelligence 
tests. 

Fifty-nine mothers of infants born in 
Berkeley, California, in 1928 and 1929 co- 
operated in a long-term study of their chil- 
dren. Because the original population in- 
cluded two pairs of twins, it consisted of 61 
infants, 31 males and 30 females. The group 
was studied for 18 years, with 40 of the chil- 
dren remaining throughout most of the 
study. 

The infants were tested monthly through 
the first 15 months with the California First- 
Year Mental Scale. Up to age 3 they were 
tested every 3 months with the California 
Pre-school Scale. The same scale was used 
at 6-month intervals through age 5. At age 
6 began yearly tests using the Stanford- 
Binet, the Terman-McNemar Group Test, 
and the Wechsler-Bellevue (an earlier form 
of the Wechsler Intelligence Scale for Chil- 
dren). The different forms were staggered to 
avoid too much test familiarity. 

The results with these repeatedly tested 
children give us a basis on which to judge 
the stability of intelligence scores, and the 
ages at which resemblance between children 
and parents is found (Bayley, 1933, 1949). 

Because the Berkeley Growth Study (the 
name by which this investigation has been 
known) tested infants at frequent intervals 
within the early months of life, we may in- 
quire how early the later scores could be 
predicted. For the present, we shall take as 
a later score the I.Q. at age 6 as measured 
by the Stanford-Binet. Two sets of correla- 
tions are given in Table 15-2, one between 
intelligence test scores before the age of 6 
and the 6-year I.Q., the other a set of corre- 
lations between the parents’ years of school- 
ing and the child’s intelligence test scores at 
the several ages. We see that during the first 
year the correlations with 6-year LQ. are 
negligible, so that we may guess the 6-year 
LQ. as well without the test as with it. Not 
until the age of 2 years does the correlation 
with 6-year I.Q. exceed .50. Also at about 
2 years an appreciable correlation with pa- 


Correlations with 
mean of parents’ 
education t 


Correlations with 
IQ. at age ó * 


Age at which Number 
intelligence of 
was tested children r 


1-3 months 
4-6 months 60 —.29 
7-9 months 59 —.08 
10-12 months 58 02 
13-15 months 56 —.01 
18-24 months 53 29 
2 years 48 50 
3 years 49 47 
4 years 45 50 
5 years 47 58 
6 years 48 57 


source: Based on the Berkeley Growth Study (Bayley, 
1940a, 19406). 

* For scores up to the age of 2, the correlations are 
between the averages of three monthly tests and the 
averages of the three yearly tests at ages 5, 6, and 7. 


t For scores up to the age of 2, the correlations are 
between the averaged amount of parental schooling and 
the test score of the middle month. 

LL 


rental education begins, rising to .57 at age 
6. Because we know the parents’ educa- 
tional level before we test the child at all, 
we see that during the first 2 years we can 
estimate the child’s I.Q. at 6 better by study- 
ing the parents than by studying the child! 
When the child is about 2 years old, testing 
him begins to tell us more than we can learn 
from testing the parents. 

This instability of the scores during the 
first years prevents us from obtaining an 
early estimate of intelligence free of the in- 
fluence of home environment. Part of the 
reason for the low correlations between 
early and later tests lies in the shift in test 
content. Tests of very young infants are nec- 
essarily nonverbal, while verbal tests be- 
come very important later on. Not until the 
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child becomes verbal (beginning at the age 
of 2, so far as our test results indicate), is 
the I.Q. predictive of later I.Q. Within the 
school years, the I.Q. is relatively stable; 
immediate retests tend to. correlate about 
-89, tests separated by 20 months about -84, 
and tests separated by 5 years, about .70 
(Bradway, 1945; Bayley, 1949). 

If we wait until the school years, when 
the I.Q. can be satisfactorily measured, we 
find a positive correlation between the par- 
ents’ and the child’s I.Q. With a large par- 
ent-child sample (428 father-child scores 
and 534 mother-child Scores) the score of 
either parent alone correlated .49 with that 
of the school-age offspring (Conrad and 
Jones, 1940), This correlation is about the 
same size as that obtained between parent 
and child for a physical characteristic such 
as height, and gives some presumption of 
hereditary influence, although, of course, 
environment has now become a factor. 


Foster Parents. One way to isolate the 
influences of inheritance and environment is 
to study children raised by foster parents. A 
great many children are placed for adoption 
each year. Because adoptions are handled 
by social agencies, tests are usually given 
and records are kept so that the Possibilities 
of follow-up studies are good. 

Two main questions require answer: 


- Does the ultimate LQ. of children 
adopted within the first few months of 
life correlate more highly with that of 
their true Parents or with that of their 
foster parents? Does the I.Q. of foster 
children also Correspond to the educa- 
tional and Occupational levels of their 
foster parents? 

- Does the generally favorable atmosphere 
of homes into which children are adopted 
raise the general level of intelligence, 
whether or not the correlation changes? 


= 


N 


In answer to the two questions, we shall 
use the data from three studies, 
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1. A study done at Stanford University 
compared the relationships between le- 
gally adopted children and their foster par- 
ents with similar relationships between chil- 
dren and their true parents. The group stud- 
ied included 214 foster children and 105 
control children living with their true par- 
ents. The average age of adoption of the 
foster children was 3 months; ali were 
adopted before the age of 12 months 
(Burks, 1928), 

2. A study done at the University of 
Minnesota after the California study re- 
peated many of the same comparisons. The 
foster-child group consisted of 194 legally 
adopted children, all of illegitimate birth 
and all placed in the adoptive home before 
the age of 6 months. A like number of con- 
trol children, living with their own parents, 
furnished comparative data (Leahy, 1935), 

3. A third study was made at the State 
University of Iowa, in which foster children 
were given repeated tests as they grew up, 
and their ultimate intelligence level was 
compared with the low intelligence level of 
their true mothers. All the children had been 
Placed for adoption before the age of 6 
months. Several reports were published ear- 
lier, but a final report gives the test results 
for the foster children when they reached a 
mean age of 13 years (final test at ages 11 
to 18) (Skodak and Skeels, 1949), 


How do these studies answer the two 
questions that were posed? First we may 
consider the correlational data. Does the in- 
tellectual status of the child resemble that 
of the true parents or that of the foster par- 
ents? Here the Iowa data are the most perti- 
nent, because test scores are available from 
the true mothers, and some evidence is also 
available on the educational levels of the 
true fathers. The data are given in Table 
15-3. If parental education affects the child 
through environment, then we would ex- 
pect a correlation with the education of the 
foster parents, with whom the child lives. 
On the contrary, however, the correlations 


True parents, with whom child has not lived 
True mother’s I.Q. and child’s LQ. 

True mother’s education in years, and child’s L.Q. 
True father’s education in years, and child’s I.Q. ¢ 


Foster parents, with whom child has lived at least 10 years 


F 


mother’s education and child’s I.Q. 
ter father’s education and child’s I.Q. 


CE: Skodak and Skeels (1949). 
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Correlation with 

Stanford-Binet I.0. 
of child tested 
at ages 10-18 

(mean age, 13) * 


* All children were placed for adoption before the age of 6 months. 
+ Not given in the report, but computed from the data given there. The true 
father’s education was unknown for the other 40 cases in the sample of 100. 


in Table 15-3 are significant only with the 
true parent, with whom the child has not 
lived. The complete lack of correlation with 
foster-parent education is surprising. A 
small correlation between foster parent and 
foster child would be expected on the basis 
of selective placement, that is, on the basis 
of the fact that social agencies place children 
as often as possible in homes matching the 
anticipated ability level of the child. For 
example, in the Iowa study under discus- 
sion, the true mother’s I.Q. and the foster 
father’s occupational status correlated .35 as 
a result of selective placement (McNemar, 
1940). 

In the Stanford and Minnesota studies 
we have the possibility of comparing parent- 
child resemblances of children living with 
their own parents and of children living 
with foster parents. For those living with 
their own parents we have, of course, the 
joint influence of heredity and environment. 
The main comparisons are in Table 15-4. 


Parent-child correlation 


LQ. of 1.Q. of 
foster true 
children children 


Mother’s 1.Q. 
Stanford study * 46 
Minnesota study tł sO 
Father's 1.Q. 
Stanford study AS 


Minnesota study 


Cultural index of home 
Stanford study 
Minnesota study 


* source: Burks (1928). 
t source: Leahy (1935). 


nr 
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107 105 
111 194 


* source: Burks (1928). 
t source: Leahy (1935). 


Stanford study * 
Minnesota study ¢ 


In every comparison true children resemble 
parents far more than foster children do. 

Our first question is now ready for an- 
swer. Parent-child resemblances are greater 
with true parents than with foster parents, 
whether or not the child has grown up with 
his true parents. 

The answer to the second question re- 
quires other kinds of data, for now we are 
concerned with the level of intelligence 
rather than with the relative ranks reflected 
in correlation coefficients. Here two of the 
three studies agree that the intelligence level 
of foster children is higher than would be 
predicted from their hereditary back- 
grounds. How much higher is not too clear, 
but an average gain of 10 or more I.Q. 
points over predictions based on the true 
mother’s intelligence level is Suggested by 
these two studies. This gain is to be attrib- 
uted to the fact that homes selected for 
placement are above the average not only 
in socioeconomic level but also in general 
stability. An infant raised in a warmly affec- 
tionate and stable home where he is defi- 
nitely welcomed, and often the only child, 
has an excellent Opportunity for developing 
his capacities to the fullest—beyond the de- 
velopment of the unselected children on 
whom test norms are based. This increase is 
a general pattern regardless of the attributes 
of the particular foster home, as is shown 
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by the fact that the child’s 1.Q. bears little 
relation to the degree of intelligence of fos- 
ter parents. 

The most striking increases were reported 
by the Iowa study, in which mothers averag- 
ing low normal (1,Q. 91) produced chil- 
dren who scored at an average level of 109 
or 117 1.Q.* at the average age of 13, after 
living in superior homes from early infancy, 
The Stanford study showed the foster chil- 
dren doing well, but found the true children 
in such homes to be superior to the foster 
children (Table 15-5). 

No significant difference between true 
children and foster children was found, how- 
ever, in the Minnesota study (Table 15-5). 
One difference between the studies, leading 
to the higher I.Q. of the Minnesota foster 
children, was that the Minnesota foster 
children were all of unmarried mothers. 
Illegitimate children placed for adoption 
early in life tend to have more intelligent 
mothers than children placed for adoption 
from broken or destitute homes. 

As the Iowa and Stanford studies indi- 
cate, we are justified in the broad conclu- 
sion that a good home environment begin- 
ning early in life has central importance for 
the development of the child, intellectually 
as well as socially. A good environment will 
not make all children alike, but it will give 
each a chance to develop fully his biological 
potentialities, 


CRITICAL DISCUSSION 


Heated controversies have flared up from time 
to time among psychologists over the interpre- 
tation of data on heredity and environment, 
particularly some of the data from foster 
homes that have just been reviewed. It turns 
out, in retrospect, that one source of dis- 
agreement arose through a failure to see that 
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3 The average was 109 on the 1916 Stanford-Binet, 
using divisors recommended in 1937, and 117 on 
the 1937 Stanford-Binet. 
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for a given body of data interpretations based 
on correlation coefficients might lead to one 
result, and interpretations based on mean scores 
might lead to another. As a general rule, cor- 
relation coefficients lead to results favoring the 
hereditary interpretation, while mean changes 
favor the environmentalist interpretation, 
Therefore those engaged in the debate have in 
the past tended to emphasize the kinds of 
data that supported their own preferences. 

That correlations and means consider dif- 
ferent aspects of the data is clear from a com- 
parison of the Burks (1928) and Leahy 
(1935) studies. The results from the two 
studies, considering correlations only, are as 
much alike as would be expected if either 
study had simply been repeated (Table 15-4). 
The correlations thus seem to support the 
heredity argument, But the results for means 
are quite different (Table 15-5) and can be 
interpreted to support the environment argu- 
ment. 

While the difference between correlational 
results and mean results is at first puzzling, 
another example takes away some of the 
mystery. Consider the heights of children as 
related to the heights of parents. Within the 
last several decades there has been a remark- 
able increase of height, owing to improved 


Coefficient of 


correlation (r) 


Pairs of children 


Ordinary siblings 
(like-sexed) 


Fraternal twins -64 
(like-sexed) 
Identical twins -93 


aad Newman, Freeman, and Holzinger (1937), 
p. 75. 
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of the Japanese since World War II, as well 
as the gradual increase in height of American 
college students. If, however, he were taking 
the other side in the debate (ie., the impor- 


tance of nature) he would turn to correlation 
coefficients, and he would then show that 
taller parents still have taller children than 


shorter parents do, and that the correlation 
between parent and child height is now just 
what it was a century ago. 

We shall see in the remainder of this chap- 
ter that the same general conclusions will 
emerge again and again: if attention is paid 
to correlation coefficients, great weight will be 
given to heredity, while if attention is paid 
to changes in mean scoring level, weight will 
be given to environment, We shall consider 
again (p. 444) some attempts to find a solu- 
tion to the relative importance of heredity and 
environment. 


—_— 


Twin Studies, Study of heredity and en- 
vironment in man is greatly furthered by 
the presence of identical twins among pairs 
of children born to the same Parents, Con- 
sider, for example, family resemblances in 
height (Table 15-6). Ordinary brothers and 
sisters (known as siblings) show a moderate 
degree of resemblance, as represented by a 
correlation of r = +.60. Fraternal twins are 
no more alike genetically than ordinary sib- 
lings, for they develop from separate ova. 
It is possible that the effects of a common 
intrauterine environment and common diet 
after birth might make fraternal twins 
slightly more alike than ordinary siblings, 
but the greater similarity, if any, is not 
fully proved by the correlations of Table 
15-6. The highest degree of similarity is 
found for identical twins (r = .93). Identi- 
cal twins are so named because they are 
genetically identical, that is, they develop 
from the same egg or ovum. Identical twins 
are always of the same sex and usually re- 
semble each other very closely. Fraternal 
twins need not be of the same sex and need 
not resemble each other. 

What can correlation coefficients tell us 
about the inheritance of intelligence? Again 


the study of twins provides us with the most 
illuminating data (Table 15-7). We find 
the resemblances in the same order as those 
for height: ordinary siblings are least alike, 
fraternal twins more alike but close to sib- 
lings, and identical twins most alike. 

The question was raised earlier (p. 420) 
whether or not the discovery of several fac- 
tors making up intelligence might modify 
interpretations of the role of heredity. Two 
studies have tested identical- and fraternal- 
twin pairs with Thurstone’s tests for Pri- 
mary Mental Abilities (Blewett, 1954; 
Strandskov, 1954). Both found higher cor- 
relations for the identical-twin pairs than 
for the fraternal-twin pairs, but the differ- 
ences were more marked for some tests than 
for others. In both studies space, verbal, and 
fluency factors showed large differences be- 
tween the two kinds of twins, thereby indi- 
cating a relatively high hereditary compo- 
nent. Number showed little dependence on 
heredity in either study; results for reason- 
ing disagreed, Blewett finding a difference 
between the two types of twins, Strandskov 
finding none. 

Most identical twins are reared in very 
similar environments, Hence further evi- 
dence on the contributions of both heredity 
and environment is provided by a study of 
identical twins reared apart. 

After careful search, 19 pairs of identical 
twins were located, all of whom had been 
separated from each other early in life. 
Study of their characteristics permitted a 
partial answer to the question of the in- 
fluence of environment on the similarity of 
twins genetically alike. The two chief find- 
ings so far as intelligence is concerned were 
as follows: 


1. Despite the subjects’ being raised 
apart, the resemblance in intelligence of 
identical-twin pairs remained higher than for 
fraternal twins raised together. The coeffi- 
cient of correlation between Binet intelli- 
gence quotients for separated identical twins 
was .77, compared with .63 for fraternal 


Coefficient of 


Pairs of children correlation (r) 


Number 
of pairs 


Ordinary siblings * 384 53 

Fraternal twins 52 63 
(like-sexed) ¢ 

Identical twins ¢ 50 88 


* source: McNemar (1942), p. 40. 
f source: Newman, Freeman, and Holzinger (1937), 
De tts 


twins reared together (Table 15-7). This 
persistent similarity of identical twins, de- 
spite their separation, suggests the impor- 
tance of heredity. 

2. The lower correlation for pairs of 
identical twins reared apart as against that 
for pairs reared together (a reduction from 
.88, in Table 15-7, to .77), was produced 
chiefly by four pairs who were reared apart 
in the most highly contrasting environments. 
It follows therefore that extremes of en- 
vironment can influence intelligence test 
performance, even of identical twins (New- 
man, Freeman, and Holzinger, 1937; Mc- 
Nemar, 1938). 


Putting all these findings on siblings and 
twins together, we are led to the following 
conclusions with regard to the contributions 
of heredity and environment to measured 
intelligence. 


1. Since identical twins are more alike in 
intelligence than fraternal twins, inheritance 
appears to play a part in the determination 
of intelligence. This conclusion is plausible, 
because the resemblance in intelligence cor- 
responds to the known correspondence of 
identical twins in heredity. 

This greater resemblance in test scores 
of identical-twin pairs as compared with 
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fraternal-twin pairs persists until late in life. 
This has been confirmed for 51 pairs of 
female twins, all of whom were over sixty 
years of age. The 30 identical pairs showed 
significantly less difference from each other 
than did the 21 fraternal pairs on four of 
six tests (vocabulary, block designs, digit 
span, and digit-symbol substitution). Dif- 
ferences between the two types of twins were 
not significant on tests of recognition of 
similarities and on motor coordination, al- 
though here too the direction of difference 
favored greater similarity between the iden- 
tical pairs (Kallmann and Sander, 1949), 

We cannot be sure, however, that the 
greater resemblance of identical twins as 
compared with fraternal twins is due en- 
tirely to heredity. The environment of iden- 
tical twins may be more alike than that of 
fraternal twins, because they look alike and 
hence tend to be dressed alike and other- 
wise treated as a pair. Fraternal twins may 
diverge from each other in physical charac- 
teristics and hence provide unlike environ- 
ments for each other, 

Yet the additional finding that identical 
twins reared apart still resemble each other 
in intelligence more than fraternal twins 
reared together is a potent argument for 
the hereditary contribution. 

2. Since fraternal twins are more alike in 
intelligence than ordinary siblings, we know 
that environment must also play a part in 
the determination of intelligence. The in- 
fluence must be environmental, because 
from a genetic standpoint fraternal twins 
are no more alike than ordinary siblings. 
They do, however, share a common intra- 
uterine environment and are subjected in 
common to any congenital effect due to the 
mother’s nutritive or glandular condition 
during pregnancy. This Prenatal condition 
is a potential environmental influence upon 
their development. They also share an en- 
vironment after birth which is more alike 
than that for ordinary siblings, Brothers and 
sisters born singly are necessarily born into 
families of unlike size and to Parents of un- 
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like age and experience, and these differ- 
ences in family pattern are undoubtedly an 
important environmental influence in the 
shaping of many psychological character- 
istics. Children born in Pairs (i.e., as twins) 
have the same number of brothers and sis- 
ters, have parents of the same age and 
socioeconomic status, and are (usually) 
brought up under identical theories of diet 
and of child care. Thus while the social en- 
vironments of the two members of a pair 
of fraternal twins are unlike in any way the 
twins happen to be unlike, their environ- 
ments tend to be more alike than those of 
ordinary siblings and somewhat less simi- 
lar than those of identical twins. 

Again the fact that the mean differences 
between the identical-twin pairs reared apart 
were greater for those with most dissimilar 
environments supports the importance of 
the environment. 

If we accept the correlations of Table 
15-7 at their face value, along with the evi- 
dence from identical twins reared apart, we 
arrive at a compromise position on the 
nature-nurture issue. We are led to the 
conclusion that there is some contribution 
to psychological characteristics from hered- 
ity, some from environment. Knowing that 
evidence from correlations and from means 
may differ, we do not make brash state- 
ments about the relative contributions of 
heredity and environment. 


Only careful study and better theoretical 
models will tell us how much environmental 
modification to expect of the various charac- 
teristics determined jointly by heredity and 
environment. In the study of identical twins 
above, the authors came to the conclusion 
that physical characteristics are least modi- 
fied by the environment, intellectual charac- 
teristics somewhat more, and personality 
characteristics most of all. 


Heredity and mental illness 


Because, as we shall see later (Chapter 
19), mental illness is a social problem of 


great magnitude, a number of studies have 
been directed to determine the hereditary 
component in such illness. Particular atten- 
tion has been given to the illness known as 
schizophrenia. 

Here again the studies of twins have 
proved to be illuminating. If one member of 
a twin pair is diagnosed as schizophrenic, 
what are the chances that his co-twin will 
also be schizophrenic? If there is a heredi- 
tary component to the illness, it will be ex- 
pected that among identical twins the chances 
will be much higher than among fraternal 
twins. This is indeed found to be the case in 
a number of studies, as summarized by Kall- 
man (1953) (Table 15-8). The results for 
childhood schizophrenia (onset before age 
15) are similar (Kallman and Roth, 1956). 

These studies have been subjected to a 
number of criticisms, but the conclusion ap- 
pears to be justified that there is a large he- 
reditary component in the susceptibility to 
at least some forms of schizophrenia. The 
complexity of the issues involved is well 
illustrated by Rosenthal’s reanalysis of some 
of Slater’s data (Rosenthal, 1959; Slater, 
1953). Rosenthal selected for careful case 
study those identical-twin pairs in which 
both members had schizophrenia (con- 
cordant pairs) and those in which only 


Investigator 


Luxenburger 
Rosanoft 
Essen-Moller 
Slater 
Kallman 


source: Kallman (1953). 


Schis- No 


ophrenic reported 
illness in schis- 
family ophrenic 


reported illness 


Concordant pairs (both 
twins schizophrenic) 


Discordant pairs (only one 
twin schizophrenic) 


souRCcE: Rosenthal (1959). 
*P = 01. 


one was affected (discordant pairs). On a 
number of indexes he was able to show a 
greater likelihood that the illness was hered- 
itary when both twins were affected, and es- 
sentially nonhereditary when only one was 
affected. For example, 60 per cent of the 22 
concordant pairs showed some schizophrenic 
illness in the family background, while only 
1 of the 13 discordant pairs showed any 
family background of schizophrenia (Table 
15-9). Rosenthal concludes that there may 
well be two broad classes of schizophrenia, 
one with a substantial hereditary compo- 
nent, one with the hereditary component ab- 
sent or very slight. 


The Interaction of Heredity 
and Environment 


Even the clearest studies (for example, 
those involving twin pairs) leave us with 
some uncertainty about the extent of the 
role to assign to heredity, the extent to en- 
vironment. In those aspects of ordinary so- 
cial living such as securing an education and 
entering upon a job, the interactions of 
heredity and environment become very sig- 
nificant, and their independent roles even 
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harder to assign. We shall now examine 
some of these areas of human life in which 
the two forces are most difficult to disen- 
tangle. 


Intelligence and education 


If we classify adults according to the years 
of education they have completed, we have 
also come close to classifying them accord- 
ing to levels of intelligence. For example, in 
a sampling of 4330 men in World War Il, 
a correlation of .73 was found between the 
Army General Classification Test score and 
the highest year completed in school (Staff, 
Personnel Research Section, Adjutant Gen- 
eral’s Office, 1945). 

Again we face a problem of interpreta- 
tion. Those who cannot profit from school- 
ing tend to drop out early. Because there is 
a relationship between intelligence and suc- 
cess in school, only those who are suffi- 
ciently intelligent will continue through high 
school and college. This educational sur- 
vival of the more intelligent would result 
in a significant correlation between intelli- 
gence and education. The correlation would 
be found even though the extent of educa- 
tion had no influence whatever upon intelli- 
gence test scores. The Possibility exists, 
however, that increasing experience in 
school does in fact contribute to measured 
intelligence. An additional and related pos- 
sibility is that influences in home and com- 
munity that keep children in school longer 
may have an effect upon intelligence scores, 
even though the Schooling itself does not, 

Many studies have sought to determine 
whether or not schooling affects intelligence. 
Studies of nursery school children show that 
for the most part, such children make slight 
gains, averaging about 5 LQ. points, above 
the gains of control groups of nonschool 
children ( Wellman, 1945). These studies 
have provoked a great deal of controversy, 
because the ones that have shown the most 
striking changes are by no means free of 
technical errors (McNemar, 1940, 1945). 
The difficulties in such studies are many: 
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the selective factors that lead parents to send 
children to nursery school; the unsatisfac- 
tory predictions from tests given in the first 
years of life, which we have met above; 
the importance of social adjustment leading 
to rapport with testers; seasonal changes in 
score; and lack of equivalence between dif- 
ferent test batteries. 

The effectiveness of the nursery schools 
is, of course, not dependent upon their suc- 
cess in raising 1.Q.’s. The advantages of 
nursery schools are many, especially in 
helping the young child to make social ad- 
justments with other children and adults, 
Those psychologists who interpret the evi- 
dence as showing only slight, if any, increase 
in 1.Q. through nursery school attendance 
may still be as favorable toward nursery 
schools as those who believe they raise in- 
telligence levels, 

How about the effects of later schooling? 
One illustration of a change in the level of 
intelligence over a period of years comes 
from tests given in Hawaii, first in 1924 and 
again in 1938. While many of the national 
and ethnic subgroups studied maintained 
their relative standings on the two tests, the 
scores in 1924 averaged far below the main- 
land (Seattle) norms, but in 1938 compared 
favorably with mainland norms (Smith, 
1942). The most plausible explanation is 
that better educational opportunities, im- 
provement in the use of English (which per- 
mits the children to profit more from Eng- 
lish-language schools), and related environ- 
mental changes produced the increases in 
Hawaii over the 14-year interval. 

In the United States between the two 
world wars there occurred changes in intelli- 
gence level that perhaps can also be at- 
tributed to education. 

In one study, a sample of 768 soldiers, 
representative of the white nonofficer ser- 
vicemen of World War II, was selected. 
These men took both the AGCT of World 
War II and a revised form of the Army 
Alpha used in World War I. While it was 
necessary to use a revised Army Alpha, 
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there was good reason to suppose that its 
difficulty was essentially the same as it had 
been in 1918, 

The result showed a marked improvement 
in scoring level between the two wars. The 
median score obtained by the World War IT 
group on the Army Alpha was 104, con- 
trasting with the median of 62 received in 
World War I. The score of 104 was at the 
83rd centile of scores of World War I. 
That is, in the second war 50 per cent of 
the scores fell at or above the level reached 
by only 17 per cent of the scores in the 
first war (Tuddenham, 1948). 

This general rise in scoring level prob- 
ably results from higher educational level, 
greater familiarity with tests, better condi- 
tions of testing, and perhaps greater moti- 
vation to do well on the tests. The average 
educational level in World War I was the 
eighth grade, while the average for World 
War II was two years of high school. A 
group test, such as the Army Alpha or the 
AGCT, is a written examination. Scores for 
such tests tend to run higher for those fa- 
miliar with the taking of examinations; it is 
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difficult to know exactly how to interpret 
the increase in score between the two wars, 
but surely the higher educational experience 
had something to do with it. 


Occupational level 


If we group individuals according to 
their occupations, we find again that we 
have grouped them according to intelligence. 
This correspondence is a result in part of the 
interrelationships among intelligence, edu- 
cation, and occupation level. Representative 
results from World War II tests are charted 
in Figure 15-6. The rankings of occupations 
remained much the same as in World War I. 
For the occupations that could appropriately 
be compared, results for World War I corre- 
lated .84 with those for World War I 
(Stewart, 1947). 

It should be noted that the general in- 
crease in educational level has changed the 
mean level in the various occupations, with- 
out changing their relative ranks. Here is 
another evidence of the differences that re- 
sult when either correlations or means are 
studied. 
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Both heredity and environment undoubt- 
edly operate to produce the correlation be- 
tween intelligence and occupation. Selec- 
tion occurs because people of higher intelli- 
gence enter the occupations that make more 
demands upon intelligence. But such peo- 
ple also provide good education and other 
opportunities for their children, tending to 
perpetuate the relationship. 


Living in city or country 


Children from rural areas in America tend 
to make poorer scores on intelligence tests 
than children from cities. In the standard- 
ization of the Stanford-Binet, for example, 
within the school ages of 6 to 18 farm chil- 
dren scored about 10 1.Q. points lower than 
city children (McNemar, 1942, p. 37). 
Similar results have been found in Europe 
by testing children in several large cities 
and in rural areas (Klineberg, 1931). The 
difference has not been found, however, in 
Scotland (Rusk, 1940). 

We have two main theories to explain the 
differences in scores obtained in farm and 
city. One is selective migration. People who 
are attracted to the cities may represent a 
disproportionate number of those who score 
high on intelligence tests. They may go to 
Cities because they have the kinds of numeri- 
cal and verbal abilities that are of special 
value in cities. The second conjecture is that 
city life provides environmental stimulation 
in educational and other opportunities. 
Some evidence supports each of these con- 
jectures. The migration hypothesis is sup- 
ported by evidence that in more remote 
rural areas, where the pull of the city is less 
directly felt, intelligence scores remain high 
(Thomson, 1921; Jones, Conrad, and 
Blanchard, 1932). If the tests favored city 
dwellers, such isolated people would seem to 
be at unusual disadvantage, but they are not. 

The stimulation hypothesis is supported 
by the well-known poverty of rural schools 
in many parts of America. In Scotland, 
where rural teachers are as well trained as 
city ones, the differences are not found. 
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A more conclusive test of the stimulating 
effects of life in the city is to ask the ques- 
tion directly: What happens to intelligence 
when a child moves from a less favored to a 
more favored environment? 

Negro children born in Philadelphia took 
repeated intelligence tests at intervals of a 
year or more. The mean I.Q. did not change 
significantly between Grade 1A and 9A for 
424 children who took the tests each time. 

Identical tests were given each year to 
Negro children who had moved to Phila- 
delphia from the South. These children 
averaged lower than Philadelphia-born chil- 
dren on entrance to school, regardless of 
the year at which they entered. The number 
entering at each level studied varied from 
109 to 219, providing an adequate sample 
for statistical treatment. Between entrance 
time and Grade 9A their intelligence tended 
to rise, and, in general, the improvement in 
their mean scores at Grade 9A corres- 
ponded with the number of years they had 
lived in Philadelphia (Figure 15-7) (Lee, 
1951). 

While the data are clear, we again face 
a problem of interpretation. The effects 
can hardly be attributed to schooling, for 
the Philadelphia-born were superior to the 
Southern-born even in the first grade.‘ 
Also, the local-born did not improve ma- 
terially during their years in the Philadelphia 
schools. Apparently the ultimate level of 
intelligence was affected by the general in- 
crease in environmental stimulation that 
came with the move to the large city. 


National and racial origin 


The analysis of national or racial differ- 
ences in intelligence is fraught with many 
difficulties. 

Three problems make the determination 
of differences between such groups difficult: 
(1) the problem of obtaining an adequate 
sample, (2) the problem of assuring that 
* Those Philadelphia-born who had been to kinder- 


garten had been eliminated in the tabulations 
from which Figure 15-7 was constructed. 
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Increase in mean 1.Q. 
with years in a large 
city 


The mean scores are for Negro 
children born in Philadelphia 
and Southern-born Negro chil- 
dren reaching the Philadelphia 
schools at the grades indicated. 
Scores at the time of initial 
testing shortly after coming to 


the city are compared with 
scores at Grade 9A. (After Lee, 
1951) 


test items are fair, and (3) the problem of 
rapport in testing. When immigrant groups 
are tested, each group may represent a dif- 
ferent fraction of its own native stock. It is 
generally conceded that in the period of 
most rapid immigration the northern Eu- 
ropean immigrant into the United States 
represented a higher level of socioeconomic 
status within his native land than most of 
the immigrants from southern Europe. 
Again, successive waves of immigration, as 
from Russia and Poland, came from differ- 
ent fractions of the native stock. When, 
therefore, a small group of Swedish-Ameri- 
cans or Italian-Americans or Russian- 
Americans is tested for purposes of deter- 
mining national differences, selective migra- 
tion becomes important as a possible cause 
of the results, The same difficulties appear 
in the study of racial differences. We have 
no way of knowing, for example, how rep- 
resentative the American Negro is of Afri- 
can Negroes. 

The test items in today’s intelligence tests 
represent primarily the language and cul- 
ture of American public schools. Children 
from unassimilated cultural groups, even 
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though they are attending these schools, may 
be handicapped by bilingualism at home. 
Or they may see the need for schooling dif- 
ferently, so that they do not use opportuni- 
ties which the school offers in the same way 
as do native children, The assumption of a 
common exposure to the substance of the 
test items may be faulty. 

Finally there is the problem of rapport. 
When an urban white experimenter tries to 
test a rural Negro in the South or visits an 
Indian school in the West, he may not be 
able to get representative results, Psychol- 
ogists have used various methods to get 
around these difficulties, including training 
as psychological examiners some who be- 
long to the groups being tested, but the dif- 
ficulties continue to confuse efforts to es- 
tablish intellectual differences among vari- 
ous groups of people. 


National and Ethnic Groups from Eu- 
rope. The common characteristics of groups 
of people arise in part from their racial 
stock and in part from the cultural practices 
that they share, We use the word national 
to refer to people according to their political 
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Intelligence quotient 
of children 


Standard 
deviation 


Number 
of cases 


Nationality or ethnic 
group of parents 


Polish Jews 


232 Swedish 
213 English 14.9 
627 Russian Jews 14.6 
190 Germans 15.1 
1030 Americans 15.9 
468 Lithuanians 13.9 
214 Irish 16.1 
155 British Canadians 14.7 
90 Russians 12.9 
227 Poles 13.0 
270 Greeks 15.1 
350 Italians 11.9 
243 French Canadians 14.6 
671 Portuguese Š 


SOURCE: Hirsch (1926), p. 287. The children were in 
grades 1 through 9, 
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grouping (Italian, French), and ethnic to 
refer to groups defined by common cultural 
or racial traits that may cut across national 
boundaries (Mediterranean, Nordic, Jew- 
ish). 

The difficulties of drawing inferences from 
Studies done in America are illustrated by 
the results of a large sampling of various 
national and ethnic groups in Massachusetts. 
The children tested were all in school ( 1st- 
9th grade) in small manufacturing com- 
munities. The I.Q.’s fell in the order shown 
in Table 15-10. The samples were large 
enough for many of the differences to be 
Statistically significant (Hirsch, 1926). 

Why do we distrust the results of a care- 
ful study of this kind, with significant dif- 
ferences? We do not distrust the study it- 
self or its data, but we must guard against 
drawing from it general conclusions about 
Italians or Swedes or other nationalities as 
a whole. Another experiment makes plain 
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why we must be cautious. In this experi- 
ment, an investigator (Franzblau, 1935) 
studied Danish-American girls and Italian- 
American girls in this country, using a non- 
language test known as the International 
Intelligence Test. She found the same order 
of difference between Danish origins and 
Italian origins that we see between Swedish 
and Italian origins in Table 15-10. The in- 
vestigator then tested Danish girls and 
Italian girls in their native lands, equating 
socioeconomic levels as best she could, On 
their home soil there were no significant dif- 
ferences between the mean scores of the 
Danish and Italian girls. The study points 
to the strong possibility that differences 
found in this country are a result of the frac- 
tion of the native populations that migrated 
here. 


Racial Groups. There has been so much 
intermixture of peoples that human races are 
not “pure.” Nevertheless, some gross dif- 
ferences in trait distributions exist, not only 
in external features such as skin color, hair, 
and facial configuration, but also in blood 
groups. On the basis of blood reactions, it 
is possible to sort out six human varieties 
differing in their distributions of the com- 
ponents of the blood: early European, Eu- 
ropean (Caucasoid), African (Negroid), 
Asiatic (Mongoloid), American Indian, and 
Australoid (Boyd, 1950). Note that geog- 
raphy enters strongly into these classifi- 
cations. 

We may ask whether or not the members 
of these different human varieties differ in 
intelligence. Summarizing the results of nu- 
merous tests made in the United States, we 
discover that the rank order for the different 
varieties most studied with verbal intelli- 
gence tests is: 


White (Caucasoid) 
Oriental (Mongoloid) 
Negro (African) 
American Indian 


On performance tests the Chinese-Ameri- 
cans and Japanese-Americans have some- 
times shown up as superior to the white 
Americans, and the American Indian as 
equal to the whites. 

Again we face problems of interpreting 
the findings. Let us examine some evidence 
in more detail, using studies of the Negro as 
the source of data. 

Even under somewhat favorable circum- 
stances the Negro intelligence mean tends 
to remain below that of whites. Evidence 
for this conclusion comes, for example, from 
a settlement of Negroes in Kent County, 
Ontario, Canada, which dates back to 1812. 
Many escaped Negro slaves found their way 
there before the Civil War, where they were 
accepted, went to good schools, and were 
treated on terms of equality. Still, over a 
hundred years later, the mean intelligence 
of the Negroes in Kent County remained 
below that of the whites (Figure 15-8). 
As usual in such group comparisons, the 
two distributions overlap, and a number of 
Negro children score above the mean of the 
white children. The means, however, are 
different beyond chance expectation, sug- 
gesting a difference between the Negro 
stock and the white stock. These results 
were also influenced by socioeconomic dif- 
ferences. In rural areas of Kent County, 
where the circumstances of the Negroes are 
more nearly similar to those of the whites, 
the mean difference in I.Q. between Ne- 
groes and whites is 6 points, while in the 
cities, where their circumstances are less 
alike, the difference is 16 points. 

The many difficulties in making a causal 
analysis of racial differences appear in the 
results of tests made during World War I. 
In some Southern states, the scores on the 
Army Alpha test obtained by members of 
the white draft were no higher than the 
scores obtained by Negro draftees in some 
Northern states. In every state, however, 
the scores of the Negro draftees averaged 
below those of the white draftees. If we con- 
sider the two circumstances of being either 
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white or Negro and being either from the 
North or from the South, the circumstances 
favorable to higher intelligence scores were 
being white and from the North; those un- 
favorable were being a Negro and from the 
South. Therefore, we ask whether the un- 
favored position of both the Northern and 
Southern Negro, rather than any inherent 
racial difference, may not have been re- 
sponsible for his poor showing on the tests 
(Alper and Boring, 1944). 

The study of rising mean 1.Q.’s of South- 
ern-born Negroes who migrated to Phila- 
delphia (p. 441) shows that gains can be 
expected with improved environment. The 
results of other studies have led to similar 
conclusions (e.g., Klineberg, 1935). But 
a difference in mean I.Q. still remains, 
though of course the distribution of 1.Q.’s 
is such that racial membership alone can 
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never tell us whether a given individual is 
bright or stupid. Even though according to 
intelligence tests very bright Negroes are 
fewer proportionately than very bright 
whites, there are, of course, many Negroes 
with high I.Q.’s. Research in seven Chicago 
public schools led to the identification of 
103 Negroes possessing a Stanford-Binet 
I.Q. of 120 or above, and one girl who 
achieved an I.Q. of 200 (Witty and Jen- 
kins, 1934), 

Is there any consensus among psychol- 
ogists on racial differences in intelligence? 
Results with other races lead to the same 
conclusions as do the studies of the Negro. 
Although some racial groups score con- 
sistently below whites on the tests, many of 
the differences are probably due to inade- 
quacies in measurements or to inequalities 
in environmental Opportunity, and many 
authorities believe that no racial differences 
have been demonstrated. Even if the ob- 
tained differences are taken at their face 
value, the results show so much overlap that 
membership in one or another group is no 
index of an individual's brightness, 


The foregoing discussion has indicated some 
of the difficulties in making clear assertions 
about the relative contributions of heredity 
and environment, yet the fact that some kinds 
of behavior are more hereditary than others 
makes the possibility of assigning some kind of 
numerical value to heritability intriguing. 
The statistical models that have been de- 
veloped for assigning relative values to he- 
redity and environment are all based on the 
contributions to variation in the traits studied, 


ee 


SUMMARY 
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and ignore means. Thus they tend to over- 
emphasize the hereditary contribution relative 
to what it would be were changes in means 
taken into consideration (pp. 432-34). 

A convenient measure of variation used in 
these models is variance, the square of the 
standard deviation. Then the variance of the 
phenotypes in a population is made up of the 
variances of the genotype, the environment, 
and their interaction, as follows: 


a =o + 0,7 + Tege 


where ¢,? = variance of the phenotypes in the 
population, o,* = variance due to differences 
in the genotype, o,2 = variance due to en- 


vironmental influences, and Tye = correlation 
between hereditary and environmental effects, 

In practice, this basic formula is either sim- 
plified or made more complex before algebraic 


manipulations are made to solve the equation. 
In some animal experimentation it is possible 
to assume that the third term is negligible, 
and then the formula becomes: 


2 =ig2 2 
9%," = 0,7 + 2, 


From this a measure of heritability, called he, 
is derived, representing the proportion of the 
genetic variance to the total variance: 


h? = o,*/0," 


Complexities within the formula arise when 
special kinds of matings are introduced (egn 
sibling matings), or when, in human studies, 
one has to recognize the various environments 
of family and community. A variety of models 
has been constructed, and the models are find- 
ing some uses in empirical studies (Lerner, 
1950; Cattell, Kristy, and Stice, 1957; Cattell, 
1960). 

The possibility exists of stating with greater 
precision than we now can the relative con- 
tribution of heredity and of environment, but 
some arbitrariness enters into the determina- 
tions as they can be made at the present time. 
When such determinations are made on the 
basis of correlations such as those in Table 
15-7, the hereditary component in intelligence 
is found to be substantially greater than the 
environmental component (e.g., Woodworth, 
1941; Burt and Howard, 1957). 


—_—_—_—_—_—_—_—_—_——— 


1. The methods of the science of genetics are proving to be as applicable 


to behavior as to structure. The same distinctions are needed between the 
Phenotype (that is, the expressed characteristic) and the genotype (the 


underlying hereditary determiners that will be transmitted to the offspring) 
as are made when physical characteristics are under consideration. The 
chromosomes and genes must be responsible for hereditary components of 
behavior, as they are for inherited structures. Because some genes are 
dominant, some recessive, some sex-linked, various statistical predictions 
can be made about the traits of the offspring of particular kinds of matings. 
When these studies are conducted on whole populations, the methods be- 
come those of population genetics, a form likely to prove important in the 
study of the heredity of human behavior. 


2. Selective breeding experiments in animals have resulted in convinc- 
ing evidence that forms of behavior can be inherited. Illustrations include 
maze-brightness in rats and phototaxis in fruit flies. 


3. Because selective breeding is out of the question for human studies, 
and many human characteristics are complexly determined, we are led to 
depend upon studies of resemblance as a function of blood relationship. 


4. Studies of parent-child resemblance in intelligence are limited be- 
cause the I.Q. of a child cannot be determined accurately before the age 
of 2, when the influence of the home environment is already considerable. 
At later ages, parent-child resemblances in intelligence are of the same 
order of size as resemblances in height. 


5. The study of foster children provides an opportunity to isolate the 
effect of home environment on intelligence. Three studies reviewed led to 
similar conclusions: (1) the correlation between the true parents’ intelli- 
gence and the child’s intelligence remains higher than that between the 
foster parents’ intelligence and the child’s, even though the child moves 
into the adopted home within the first few months of life; (2) intelligence 
develops within the favorable environment of the foster homes to a level 
above that predicted from the true mother’s intelligence and, on the aver- 
age, to a level corresponding closely to that of children born into homes 
of the same general characteristics. 


6. In studying resemblances of brothers and sisters, twins provide much 
useful information, because there are two types of twins (identical and 
fraternal) with unlike degrees of genetic similarity. Studies based on the 
correlations between the intelligence tests scores of ordinary siblings, fra- 
ternal twins, and identical twins (including identical twins reared apart), 
lead to the conclusion that both heredity and environment are important 
as determiners of individual differences in intelligence. 


7. Studies of schizophrenia in fraternal and identical twins have found 
so much more correspondence for identical twin pairs that a strong heredi- 
tary component is very plausible. However, careful analysis of identical 
twin data indicates that there may be two types of schizophrenia, one with 
a strong hereditary component, one with scarcely any contribution from 


heredity. 
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8. Those with more education score higher on intelligence tests, partly 
because brighter children continue longer in school. However, more school- 
ing may actually raise scores. 

9. Higher-ranking occupational groups also score higher in average in- 
telligence. 


10. Rural-urban comparisons commonly (although not universally) 


There are many good sources of information on genetics, of which an au- 
thoritative one is Stern, Principles of human genetics (2nd Ed., 1960). There 
is now for the first time a good book on the genetic aspects of psychological 
characteristics in animals and man, Fuller and Thompson, Behavior genetics 

For differences based on race, nationality, and class, useful summaries can 
be found in Anastasi and Foley, Differential Psychology (3rd Ed., 1958), and 
Tyler, The Psychology of human differences (2nd Ed., 1956). 
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Personality 
Appraisal 


“Personality” is one of the most difficult 
concepts in psychology. All of us use the 
term in our everyday conversation, but most 
of us would be hard put to provide an accu- 
rate statement of its meaning. Yet the psy- 
chologist, for whom the concept is of cen- 
tral importance, cannot escape the necessity 
of attempting a precise statement. We be- 
gin, then, with a formal definition of per- 
sonality, adding to our definition by a dis- 
cussion (in this chapter) of the attributes 
that psychologists look at when they study 
personality and by an examination (in 
Chapter 17) of a number of attempts to 
construct a theory of personality. 

In this text the term personality is used 
to mean the configuration of individual char- 
acteristics and ways of behaving which deter- 
mines an individual’s unique adjustments to 
his environment. We stress particularly those 
personal traits that affect the individual’s 
getting along with other people and with 
himself. Hence personality includes any 
characteristics that are important in the in- 
dividual’s personal adjustment, in his main- 
tenance of self-respect. Any description of 
the individual personality must take into 
account appearance, abilities, motives, emo- 
tional reactivity, and the residues from ex- 
periences that have shaped the person as 
we find him. The term “personality” is thus 
a very inclusive one. It is saved from being 
synonymous with all of psychology, be- 
cause its reference is to the single individ- 


ual and to the unique organization of the 
traits that characterize him and his activities. 


Personality Structure | 
as a Unique Attainment 


Because each individual is unique; the scien- 
tific description of a personality is bound 
to be difficult. We need to find some way to 
understand the enduring features of a per- 
son’s behavior as they follow naturally from 
his developmental history, his goals, and 
the real-life problems that confront him. 
Our aim is to discover and describe, if we 
can, his personality structure. If we succeed 
in this, we can understand superficial in- 
consistencies in his behavior. What he does 
will be consistent with his total personality 
structure, even though his actions may ap- 
pear self-contradictory to those who do not 
understand him. He may be tender toward 
his family and cruel to his employees; of 
strong physique yet overly concerned about 
his health; sentimental about music and 
hard-boiled in politics. Even personal pe- 
culiarities and mannerisms (idiosyncrasies ) 
can be seen as significant expressions of the 
deeper unity that is the total personality 
structure. 

The possibility that we may comprehend 
personality in this way is opened up by 
clinical case studies. The clinical psychol- 
ogist, as he tries to understand the conduct 
of his client, attempts to fit all aspects of the 
individual’s behavior, including symptoms 
of disturbance, into a consistent pattern. 
Then what the client does is seen to follow 
from the kind of person he is. Once we 
understand his personality organization, we 
begin to understand him as a unique individ- 
ual. 

To understand personality structure we 
need to know, first, how it comes about. 


The shaping of personality structure 


The broad outlines of personality forma- 
tion are clear enough. We have already 


noted the importance of heredity, of matu- 
ration, of training in infancy, of social mo- 
tives acquired through learning, and of ways 
of perceiving. What we are attempting now 
is a kind of summary of these many factors 
in development and socialization as they 
have shaped the particular individual before 
us, and as they affect our understanding of 
him. As he stands before us now, he is an 
end product of his potentialities as they have 
been realized in the course of growing up. 
The problem that remains is for us to un- 
derstand the patterning of these conse- 
quences of experience that gives the in- 
dividual his uniqueness. From our point 
of view this is his personality; from his 
point of view this is his self. 

In surveying the origin of the personal- 
ity structure we can begin with the in- 
fant’s potentialities as established by his spe- 
cific heredity and by whatever influences im- 
pinged upon him prior to birth. One infant 
does not start on equal terms with another, 
One may be born sturdy, another a weak- 
ling. One may be born more talented than 
another because of the kind of sense-organ 
equipment and nervous system he inherits. 
These potentialities are developed by the in- 
dividual’s experiences as he matures. Al- 
though all experiences are of course individ- 
ual, we may distinguish between two broad 
classes: first, the common experiences 
shared by most individuals growing up in a 
given culture; and, second, unique or individ- 
ual experiences, not predictable from the 
roles that the culture assigns the individual. 


Experiences common to the culture 


The process of growing up includes learn- 
ing to behave in ways expected by our so- 
ciety. We accept group values without much 
reflection and without awareness that peo- 
ples of other cultures may not share these 
values. If our culture values cleanliness, 
promptness, and hard work, then we also 
try to be clean, prompt, and industrious; 
and we tend to think people admirable who 
exhibit these qualities. 
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Conspicuous among the influences of the 
culture upon the individual are the roles 
that it assigns to him. He is born into some 
of these, e.g., the boy is born into a mascu- 
line sex role and the girl into a feminine sex 
role. The demands of these roles vary from 
culture to culture, as we learned earlier 
(Chapter 4), but it is considered “natural” 
in any culture for boys and girls to have 
predictable differences in personality struc- 
ture merely because they belong to one or 
the other sex. 

Some roles are of our own choosing, but 
still patterned by the culture. The occupa- 
tion is a conspicuous role of this kind. Oc- 
cupational training is not merely a matter 
of learning the technical skills associated 
with the job. Success and comfort in an oc- 
cupation or profession require also that 
one behave as others do in that occupation, 
and that one be prepared to accept the 
status that his occupation brings. Some- 
times the occupation has its visible sign. 
The artist’s smock is not unlike the military 
uniform. Both are signs of a social role. Oc- 
cupations may develop special attitudes 
and special speech forms as well as special 
types of dress. The counterman at the soda 
fountain dons not only a white jacket but 
also a special vocabulary that enables him 
to communicate swiftly and efficiently with 
his co-workers. An expression such as 
“combo wheat, hold the butter” cannot be 
defined from the dictionary, but it is per- 
fectly clear in its context. 

Because adult behavior largely conforms 
to social roles, to some extent it is pre- 
dictable. You know what behavior to expect 
of people at a formal tea or reception or at 
a football rally or at a national political 
convention. A naturally dignified or reserved 
man when at his Rotary Club meeting may 
act like his fellows, calling each by his first 
name, sharing the mood of open friendli- 
ness. When the meeting is over, he becomes 
again his usual self. 

Because culture molds the individual, the 
suggestion has been made that each culture 


develops a somewhat characteristic person- 
ality structure; individuals then ring changes 
on this typical personality (Kardiner, 1939). 
Thus one culture may be typically more ag- 
gressive or passive than another. This theory 
fits in with popular notions of “national 
character,” whereby Italians differ in char- 
acteristic ways from Germans or the Irish, 
though caution is needed lest the basic 
truths be exaggerated (Inkeles and Levin- 
son, 1954). 

Even though cultural pressures impose 
some personality similarities, individual per- 
sonality is not completely predictable from 
a knowledge of the culture in which the 
individual is raised, for two reasons: first, 
the cultural impacts upon the person are not 
actually uniform, because they come to him 
by way of particular people—parents and 
others—who are not all alike in their values 
and practices, and, second, the individual 
has some kinds of experiences that are dis- 
tinctly his own. 


Unique experiences 


Each person reacts in his own way to the 
social pressures upon him. As Allport has 
so effectively put it: “The same fire that 
melts the butter hardens the egg” (Allport, 
1937, p. 102). 

Personal differences in response may Te- 
sult from the biological equipment of the 
individual. As we noted earlier, no two 
individuals (except identical twins) are alike 
from a hereditary point of view; in addition 
to differences in size and intelligence, in- 
dividuals may inherit all manner of subtle 
differences in sensitivity, reactivity, and en- 
durance, which bear upon ultimate person- 
ality development. When an individual is 
notably deviant (e.g., born with a club 
foot, a birthmark, or a hearing defect), we 
expect him to face problems out of the 
ordinary; but every individual, if we could 
only know everything about his inheritance, 
would appear “out of the ordinary” in his 
own way. 

The biological potentialities of the in- 


dividual are soon socialized under the in- 
fluence of significant persons: parents, 
nurses, brothers and sisters, and others. It 
is these significant perons who transmit the 
culture in the precise form in which it makes 
its impact upon the individual. It is they 
who impose the social roles and provide the 
models which show how the roles are played. 
They give and withhold satisfaction of 
primitive impulses: they give food to satisfy 
hunger and use force to prevent biting. 
They approve and disapprove the child’s 
behavior. 

As the child comes to seek approval and 
to avoid disapproval, he becomes capable 
of hindsight and foresight and begins to 
see himself as a responsible agent. He de- 
velops a conscience whereby he judges his 
own conduct according to ideals he has ac- 
quired, 

In the process of cultural transmission not 
all parents (or parent-substitutes in the 
form of other significant persons) are 
equally successful. Some are incapable of 
providing the affection that the child needs 
in order to grow up a secure person (see 
pp. 78-84). Others have themselves so 
resisted adopting conventional social roles 
that they transmit the roles badly to the new 
generation. 

A child always shows the influences of his 
parents, though he need not resemble his 
parents. The contrasting possibilities are 
well described by two brothers in Sinclair 
Lewis’ novel Work of Art. Each of them 
ascribes his personality to his home sur- 
roundings. 


My father [said Oral] was a sloppy, lazy, 
booze-hoisting old bum, and my mother 
didn’t know much besides cooking, and she 
was too busy to give me much attention, 
and the kids I knew were a bunch of foul- 
mouthed loafers that used to hang around 
the hoboes up near the water tank, and I 
never had a chance to get any formal 
schooling, and I got thrown on my own as 
just a brat. So naturally I've become a sort 
of vagabond that can’t be bored by thinking 
about his “debts” to a lot of little shopkeep- 
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ing lice, and I suppose I’m inclined to be 
lazy, and not too scrupulous about the 
dames and the liquor. But my early rearing 
did have one swell result. Brought up so 
unconventionally, I'll always be an Anti- 
Puritan. I'll never deny the joys of the flesh 
and the sanctity of Beauty. 

My father [said Myron] was pretty easy- 
going and always did like drinking and 
swapping stories with the boys, and my 
mother was hard-driven taking care of us, 
and I heard a lot of filth from the hoboes 
up near the water tank. Maybe just sort of 
as a reaction I've become almost too much 
of a crank about paying debts, and fussing 
over my work, and being scared of liquor 
and women. But my rearing did have one 
swell result. Just by way of contrast, it 
made me a good, sound, old-fashioned New 
England Puritan. 


Beyond his unique biological inheritance 
and the specific ways in which the culture 
is transmitted to him, the individual is 
shaped by particular experiences. An ill- 
ness with a long convalescence may provide 
satisfactions in being cared for and waited 
upon that profoundly affect the personality 
structure. Death of a parent may disrupt the 
usual identifications. Unusual successes or 
failures, accidents, opportunities for hero- 
ism, winning a contest, moving to another 
part of the country: countless such experi- 
ences relevant for development are not pre- 
dictable from the culture, although of course 
their effects are partly determined by the 
culture. It is no wonder that by the time 
the individual grows up there are both com- 
mon and unique elements in his make-up. 


Identity formation 


The diverse influences of the common 
culture and experiences specific to the in- 
dividual must become unified or integrated 
before the person has a recognizable per- 
sonality structure. We need to take a fur- 
ther look into the integrating processes be- 
fore turning to the problems of personality 
measurement, 


ems (1934), as quoted by Allport (1937), P- 
102. 
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Erikson has described the process of 
achieving adult personality integration as 
identity formation (Erikson, 1959). What 
are the steps through which the final adult 
identity comes about? An important series 
of steps results in the identifications of the 
child with significant people in his environ- 
ment—with mother and with father, with a 
brother or sister, with a favorite neighbor or 
teacher. As long as these separate identi- 
fications remain, the personality is made 
up of parts, often not self-consistent. To be 
at once a mother and a father, an older 
brother and a favored music teacher, is to 
be torn into a variety of roles—to experi- 
ence what Erikson calls role diffusion. Such 
role diffusion, unless outgrown, may result 
in serious personality disturbance, as the 
following case illustrates. 

Mr. Orchard, an advertising layout man 
for a department store, came to a mental 
hospital at the age of 35 because of increas- 
ing irritability and headaches which were 
associated with delusions that people were 
trying to take his job away from him and 
were trying to injure his 12-year-old son. 
He also had some religious preoccupations, 
and thought he was walking with God. He 
came to the hospital voluntarily. 

In the course of growing up, Mr. Orchard 
had developed imperfect identifications with 
several people important to him, and he had 
been unable to achieve that kind of integra- 
tion we describe as identity. His close at- 
tachment to his mother had been inter- 
rupted by her death when he was 12; he 
longed for closeness to his father, but his 
father was away from home a great deal un- 
til his early adult life. The third influence 
upon him was an aged, religious grandfather 
who took much responsibility for him after 
his mother’s death, but who was too old to 
be a good identification figure. Who did 
Orchard think himself to be? He was like 
his mother in her hard-working, gentle 
ways. He was like his father in caring for 
artistic work, but with a certain debonair 
irresponsibility. His religious conflicts de- 


Ps 


rived in part from his grandfather. Some- 
times Orchard was a steady worker (like 
his mother), but at times, for no apparent 
reason, he would leave his job out of sheer 
restlessness (reminiscent of his picture of 
his father); at times he was full of religious 
devotion (like his grandfather), but occa- 
sionally he became religiously indifferent. 
Even when he was functioning at his best 
he showed a certain immaturity; with the 
increasing demands of parenthood, he was 
unequal to the crises that eventually brought 
him to the hospital. His identifications con- 
flicted too greatly, and he could not settle 
upon a fixed image of himself. 

Therapy was directed first toward a more 
realistic appraisal of his childhood. He had 
to give up being his mother’s little boy; she 
had not deserted him, nor could any magic 
bring her back. His father had gone away to 
work as a salesman when work was hard to 
find; he had not deliberately failed his son, 
nor had he been as irresponsible as the son 
pictured him. As Mr. Orchard became 
clearer about his relationships with mother, 
father, and grandfather, his present prob- 
lems came into sharper focus. After two 
months in the hospital he was well enough 
to return to home and job, and appeared 
to have achieved a more satisfactory level 
of integration.” 

Role diffusion is normally characteristic 
of early adolescence, when the youth has not 
yet “found himself” (not yet achieved 
identity), when he is both dependent and 
independent, loyal and defiant, daring and 
timid. He must master these divergent 
trends, give up being a carbon copy of other 
people (his identifications), and become 
himself (achieve identity). 

The processes by which identity is finally 
achieved are various, but they all imply 
some experimentation with various experi- 
ences and roles. The adolescent character- 
istically seeks a range of subjective experi- 
ences, examines a number of philosophies 


2 Case courtesy of Dr. Josephine R. Hilgard. 


of life (whether religious or political ideol- 
ogies or both), commits himself temporarily 
(seriously or playfully) to occupational and 
other choices. Most societies allow a cer- 
tain amount of freedom during the transi- 
tion from childhood to adulthood, a period 
Erikson describes as a kind of moratorium 
(literally, a delay period during which debts 
do not have to be paid, i.e., a period dur- 
ing which the adolescent does not have to 
assume full social obligations). If all goes 
well, the young adult emerges from that 
period prepared to make lifelong commit- 
ments. He has then achieved identity. 

The items that have to be brought to- 
gether into some sort of unified pattern in- 
clude, according to Erikson, constitutional 
gifts, individual needs, favored capacities, 
significant identifications, effective defenses, 
and consistent roles. The individual’s sense 
of identity is bolstered by what others think 
of him. In the end, according to Erikson, 
“society (often through subsocieties ) identi- 
fies the young individual, recognizing him as 
somebody who had to become the way he 
is, and who, being the way he is, is taken 
for granted” (Erikson, 1956, p. 68). 

If we are to appraise or measure per- 
sonality we must first of all be aware of the 
complex history of each personality for- 
mation. 


CRITICAL DISCUSSION 


The question has been raised as to whether or 
not a conception of personality structure as 
unique permits a scientific study of per- 
sonality. An extreme view would be to aban- 
don the attempt to describe the rich unique- 
ness of the individual, leaving it to the artist 
rather than to the scientist. To accept this 
position would be to give up a psychology of 
personality, a step many psychologists would 
be reluctant to take. 

The problem of uniqueness in personality 
is in essence no more difficult than the prob- 
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Morphology 


16-1 


Modalities of traits representing different 
aspects of personality 


In this diagram, personality is shown as an integrated 
whole, which can be viewed from different directions: 
from one direction we see one kind of trait, from another 


we see another kind of trait. (From Guilford, 1959a) 


Eee 
lem of biological uniqueness. Whenever the 
consequences of a very large number of ante- 
cedent variables (whether these variables are 
“genes” or “individual experiences”) produce 
a composite effect, the result is unique chiefly 
because a repetition of any one combination 
is mathematically improbable. It is not unlaw- 
ful in relation to antecedent events; it is 
merely unlikely because of the many possible 
combinations. An example is provided by the 
uniqueness of individual fingerprints. Despite 
this uniqueness, it is possible to find a num- 
ber of signs by which to classify fingerprints, 
so that an individual can be identified accord- 
ing to a code. Thus the lawfulness of finger- 
print design does not conflict with uniqueness. 

Granted this uniqueness, we are free to 
make our analysis as we will, according to 
single variables, according to multiple vari- 
ables, or according to some complex type of 
patterning. When we deal with single vari- 
ables, we deal with traits; when we deal with 
larger concatenations of variables, we deal with 
types or syndromes. We shall meet these terms 
as we study attempts to measure personality. 
The point is that these approaches do not con- 
flict with the conception of the individual as 
unique. 


————— 
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Personality Characteristics 
Subject to Appraisal 


The present personality is of course a prod- 
uct of its development, but it is appraised 
or characterized by the way in which it is 
now expressed. Following the distinction we 
have made from time to time between the 
developmental and interactive viewpoints, 
we may say that the present personality can 
be understood according to its developmen- 
tal history, but can be assessed according to 
its contemporary interactions. Thus we are 
interested in how well a person gets along 
with others now, even though there may be 
various routes over which he could have 
traveled in becoming the person he now is. 

Personality expression is so diverse that 
there are many ways of talking about it and 
many ways of characterizing an individual. 
Allport (1960) has listed ten kinds of units 
used in describing personality, ranging from 
“ideational schemes” to unconscious mo- 
tives; Guilford (1959a) writes of seven 
“modalities of traits,” indicating that the 
kind of trait we see depends upon the direc- 
tion from which we view personality (Figure 
16-1). There are many overlapping terms 
in their lists, but the lack of agreement 
shows that some arbitrariness enters. Com- 
mon properties that appear in various de- 
scriptive characterizations of personality can 
be summarized as follows: 


1. Physique and temperament. A per- 
son’s physical endowments of bodily size, 
strength, grace, and appearance become as- 
pects of his personality, because of the man- 
ner in which he affects other people and be- 
cause these interactions shape his image of 
himself as worthy or unworthy. Tempera- 
ment, the name given to a person’s charac- 
teristic mood, is thought to be influenced 
by certain inherited physiological patterns, 
as, for example, by the general responsive- 
ness of the autonomic nervous system or the 
activity levels of the various endocrine 
glands. Physique and temperament thus em- 


phasize the physiological correlates of per- 
sonality. 

2. Intellectual and other abilities. Per- 
sonality really covers the whole field of in- 
dividual differences, and it is important to 
bear in mind that intellectual abilities are 
also a part of personality, even though for 
convenience we may sometimes distinguish 
between “intelligence tests” and “personality 
tests.” Other abilities, such as the skills in- 
volved in musical performance, are also 
relevant to personality. A developed sense 
of humor requires a quick appreciation of 
literary allusions; the detection of similari- 
ties and incongruities depends upon a high 
order of intelligence. It is evident that “per- 
sonality” and abilities are intertwined in 
many ways. 

3. Interests and values. Personality is in 
part reflected in the kinds of things one likes 
to do, what one enjoys, what one appre- 
ciates, 

4. Social attitudes. A person necessarily 
adopts attitudes toward features of his con- 
temporary culture (e.g., labor unions or 
Communist China); these attitudes reveal 
aspects of his individual personality such as 
authoritarianism, equalitarianism, or dog- 
matism. 

5. Motivational dispositions. We have al- 
ready met attempts to assess individuals ac- 
cording to their achievement motives or 
their affiliative motives (Chapter 5), Other 
motivational dispositions have served in the 
description of individual personalities. Some 
of the motives implied may be unconscious. 

6. Expressive and stylistic traits. Very 
often when we characterize a person we tell 
something about his style: politeness, talk- 
ativeness, consistency, hesitancy, sociability, 
criticalness. There are a great many such 
“personality traits” that seem somewhat in- 
dependent of the content being expressed; 
that is, the traits will show themselves at 
home and at the office, in social groups and 
in professional meetings. These expressive 
and stylistic traits are commonly revealed in 
interaction with other people. 


7. Pathological trends. Sometimes it is 
easier to characterize illness than health; one 
way of describing the normal person is to 
say that he differs from others in the direc- 
tion of one or another mental illness.? Thus 
an overexcited form of mental disturbance 
is known as a manic form, and a generally 
excited and vivacious person (not really in 
any danger of mental illness) may be called 
hypomanic, which means “under-manic” 
and which suggests that he resembles the 
manic but doesn’t go that far. Similarly, a 
form of illness that is characterized by emo- 
tional withdrawal is known as schizophrenia; 
a person who is withdrawn and introverted 
(again, not at all mentally ill) may be de- 
scribed as schizoid. Because these terms tend 
to take on value connotations, they are 
probably not to be encouraged; yet their 
convenience, in some instances, is not to be 
denied. 


This listing of descriptive terms referring 
to personality may suggest why it is difficult 
to find satisfactory brief descriptions of in- 
dividual persons, and why some sort of 
theory is needed to bring order into the 
characterization of personality. By treating 
personality measurement before personality 
theory, we are in some sense putting the 
cart before the horse, yet there is good rea- 
son for seeing how psychologists go about 
personality appraisal before we attempt to 
understand the nature of their theories, In 
a field as elusive as personality, there are 
advantages in beginning with the concrete 
efforts at assessment, and then examining 
what has happened when an effort has been 
made to bring order by way of theory. 


Personality Inventories 


Among the most important instruments for 
assessing personality is the personality in- 
ventory, a self-rating device which typically 
consists of 100 to 500 questions similar to 


3 Mental illness is discussed in Chapter 19. 
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the following, taken from the Thurstone 
Neurotic Inventory: 


Yes No ? Do you take responsibility for 
introducing people? 

Yes No ? Are your feelings easily hurt? 

Yes No ? Do you like to be with other 
people a great deal? 

Yes No ? Do your interests change 


quickly? 
The person taking the test checks whether 
his answer to each question is yes, no, or 
uncertain. 

The personality inventory has been de- 
veloped on the model of the intelligence 
test and is often called a personality test. 
It should conform to the rules of reliability 
(self-consistency) and validity (correlation 
with a criterion) (pp. 397-399). Those 
constructing personality inventories com- 
monly choose groups of well-adjusted and 
groups of poorly adjusted persons whose 
Scores serve as criteria for validating the 
test; that is, the test is tried out on both 
groups, and only those questions which the 
two groups answer differently are retained. 
The “purified” test (consisting of the best 
items) will then supposedly discriminate be- 
tween well-adjusted and poorly adjusted. 
But it is difficult to be sure that the groups 
really represent the qualities that the test 
Proposes to distinguish. 

A personality inventory may be designed 
to measure a single trait, a dimension of 
personality. Thus we have tests of ascend- 
ance-submission and tests of introversion- 
extroversion. Or the test may provide an 
over-all estimate of personal adjustment in 
an attempt to distinguish between the ad- 
justed and the neurotic. When a test seeks 
to measure at once several aspects of per- 
sonality, it may come out with a profile of 
scores rather than a single score. Some illus- 
trative personality inventories are described 
below. 


Minnesota Multiphasic 
Personality Inventory 


The Minnesota Multiphasic Personality 
Inventory (MMPI) illustrates a self-rating 
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instrument following the seventh category 
cited above (pathological trends). The test 
is arranged in the form of 495 statements, 
sometimes with each printed on a separate 
card. The subject sorts the cards into three 
piles: the statements that he judges to be 
true, those that he judges to be false, and 
those about which he “cannot say.” * Some 
of the items are: 


I have never done anything dangerous for 
the thrill of it. 

I daydream very little. 

My mother or father often made me obey 
even when I thought it was unreasonable. 

At times my thoughts have raced ahead 
faster than I could speak them. 

I like to read newspaper editorials. 


Responses are scored according to the 
correspondence between the answers of the 
subject and the answers given by patients 
with different kinds of psychological dis- 
turbances. The result is a profile of nine 
scores, each arranged as a standard score 
(see p. 380). Typical profiles are shown 
in Figure 16-2. One is for “normal” per- 
sons, the other for those classified as “neu- 
rotic.” 

In addition to the scales originally pro- 
vided for the test, a great many new ones 
have been developed. The number of items 
is so large and the range of questions asked 
is so great, that it is possible to construct 
scales that reflect many dimensions of per- 
sonality other than those for which the test 
was originally intended. At least 100 such 
scales have been constructed (Welsh and 
Dahlstrom, 1956). 

Built into the scoring of the MMPI are a 
number of “control keys” to correct for 
types of responding that make the results 
invalid. For example, one control key 
counts the number of items skipped, or in- 
terpreted as “cannot say.” If the subject has 
failed to reply to too many questions, his 
answers obviously cannot be compared with 
4 In the booklet form he indicates merely whether 


each statement does or does not apply to himself; 
the “cannot say” is indicated only by omitting a 


reply. 


the statistical norms of those who answer 
many more of the questions. Another key 
provides an L (“lie”) score by detecting 
those who give many improbable answers, 
such as replying “false” to “I sometimes 
put off until tomorrow what I ought to do 
today.” Another scale counts up the num- 
ber of very rare answers that the subject 
gives, again a sign of falsification or care- 
lessness if too many are given, while still 
another corrects for a tendency to deny 
symptoms. Thus various degrees of subtlety 
have been employed in improving the value 
of the test. 


Edwards Personal Preference Schedule 


Another approach to personality descrip- 
tion, which employs a different technique 
for obtaining self-report, is illustrated by 
the Edwards Personal Preference Schedule. 
The unit of measurement, instead of being a 
pathological symptom as in the case of the 
MMPI, is one of 16 basic motives or needs, 
following Murray (1938). This approach 
illustrates our fifth descriptive category, for 
it appraises motivational dispositions. The 
method is that of forced choice among pairs 
of items considered equally desirable so- 
cially; by the nature of his choices the sub- 
ject gives evidence of his controlling moti- 
vational patterns. Edwards (1954) has built 
into his scale some of the features that the 
control keys of the MMPI are designed to 
correct. The forced-choice method has a 
disadvantage, however, in that it gives the 
relative preferences for one pattern of mo- 
tive over another but does not reveal any- 
thing about the absolute level of that mo- 
tive. It is assumed that a motive that is 
chosen consistently against others in the 
paired situation must be a strong one. 


Cattell’s 16 PF Questionnaire 


Cattell’s use of 16 PF (“personality fac- 
tors”) scales illustrates another approach 
to the construction of a personality inven- 
tory. The MMPI was based empirically on 


16-2 
Personality profiles 
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Profiles of normal adults and adults with neurotic ten- 
dencies on the Minnesota Multiphasic Personality Inven- 
tory. Each of the nine scores is arranged as a standard 
score, with mean of 50 and standard deviation of 10. 
The nine scales are based on scores of groups of 
patients showing the symptoms indicated. The beginning 
student need not attempt to understand the individual 
scales in order to understand what the test attempts 
to do. (After Schmidt, 1945) 


the scores of groups of diagnosed patients; 
the Edwards PPS used the motivational 
classification of one psychologist (Murray) 
as a basis for selecting items. Cattell began 
with a very large number of ratings of per- 
sonal characteristics and behavior, found 
their clusters by factor analysis, then de- 
veloped inventory items to fit the lines of 
cleavage suggested by the prior factor analy- 
ses. The result of an enormous amount of 
work has been condensed into a relatively 
short test that yields a set of 16 relatively 
independent measures, such as dominance, 
emotional stability, radicalism, and will con- 
trol (Cattell, 1957b). While in principle 
the test has certain advantages, the individ- 
ual scales or subtests are too short to be 
very reliable, so that the test is not very 
useful in studying a single subject. 
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The validity of personality inventories 


The success of the intelligence test led to 
great hopes for similar success with per- 
sonality inventories. The problems of the 
two kinds of test turn out, however, to be 
quite different. Two major differences are 
worth mentioning: 


1. Any single item on an intelligence 
test always has a correct answer. Hence, 
the main problem of the test constructor is 
to arrange the items according to their dif- 
ficulty or representative quality. But a single 
item of the personality test has no independ- 
ent correct answer. One item may be, “Do 
you blush frequently?” Who is to say that 
blushing considered by itself is a desirable 
or an undesirable quality? Some items may 
be answered in the affirmative by 80 per 
cent of neurotic people and by 60 per cent 
of normal people. Hence an item may be 
useful as one among many that help to dis- 
tinguish the neurotic from the normal, but 
taken by itself it means little. It may have a 
neurotic weight in the test score, but it is 
scarcely a sign of neuroticism if 60 per cent 
of non-neurotic people find it applicable to 
themselves. The single items in the person- 
ality inventory thus have different status 
from those in the intelligence test. 

2. A second difficulty is that a subject 
may deliberately give false answers to items 
in a personality inventory, thereby produc- 
ing a score more indicative of either normal 
or neurotic adjustment than is actually the 
fact. False answering on an intelligence test 
leads only to lower scores, ordinarily against 
the subject’s wishes, while false answers on 
a personality inventory are commonly made 
in the effort to give a picture of good ad- 
justment. 


The consequence of these differences is 
that personality tests have not been as suc- 
cessful as intelligence tests, although they 
have been successful enough to be gen- 
uinely useful. The personality inventory re- 
sults in errors of two kinds. The false posi- 
tives classify one as disturbed or neurotic 
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when he is not seriously in need of help. 
While one is unlikely to report troubles he 
does not have, the test items do permit 
exaggerated reporting of minor difficulties. 
But the false negatives are more trouble- 
some—the disturbed individuals who are 
fighting to conceal their weaknesses and 
who are intelligent enough to falsify their 
self-estimates in the direction of social con- 
formity. (This falsification need not be 
deliberate; the mechanisms of self-decep- 
tion are sufficient to lead to faulty self- 
judgments even when the subject is trying 
to be honest.) Personality inventories, how- 
ever, can be used successfully to pick out 
from a larger population those likely to be- 
come neuropsychiatric casualties. The tests 
can then be supplemented by interview. 

To establish the validity of a test it is 
necessary to have some criterion against 
which to measure its predictions. Thus a 
scholastic aptitude test has school grades as 
its criterion. It is very difficult to secure 
appropriate criterion measures for personal- 
ity tests. One method, mentioned above, is 
to consider the scores of extremely disturbed 
individuals as indications of what a dis- 
turbed test score would look like. Then a 
“normal” individual is judged to be mal- 
adjusted if his scores resemble those of 
hospitalized patients. This method is not 
very satisfactory, however, because person- 
ality is more a matter of individual trait 
patterning than a sum of answers to test 
items. When the method was turned around 
and a search made for “sound” individuals, 
as judged by those who knew them best, 
these “sound” individuals were found to 
have a wide range of scores on personality 
inventories (Barron, 1954). Thus the 
method of item-sorting by correlation with 
a criterion, which works well for intelligence 
tests, is not as satisfactory for personality 
tests. 

The fact, pointed out by Cronbach 
(1960), that we seek in personality tests a 
characteristic performance, rather than one 
at its best, means that valid personality tests 


are harder to develop than ability tests 
(which seek the performance at its maxi- 
mum). Since it is not difficult to falsify a 
score on a personality inventory, there are 
always likely to be maladjusted people who 
score within the normal range on the test. 

Personality inventories have provided us 
with useful information about trait distribu- 
tions within the population and about the 
intercorrelations among traits. Nevertheless, 
these tests remain fallible instruments, and 
their improvement is one of the pressing 
tasks facing psychology. 


CRITICAL DISCUSSION 


The interpretation of a personality inventory 
does not depend upon the accuracy of the 
answers, provided one subject makes answers 
that are consistently different from another. 
Thus if men answer a question consistently 
one way and women another, the question 
may be used in a masculinity-femininity scale 
regardless of its content. However, it is im- 
portant that the answers do in fact reflect the 
content of the questions. That is, we hope that 
those who say “I blush frequently” do ac- 
tually blush more frequently than those who 
deny blushing frequently, although for some 
purposes of interpretation it would not mat- 
ter how frequently they blushed. Analysis of 
answers to personality inventories shows two 
very prevalent kinds of distortion, one of 
which is based on the general (but not the 
specific) content of the question, the other 
of which merely depends upon the way the 
question is asked. 

The first of these, which has been called 
the social desirability variable by Edwards 
(1957), is a tendency to answer the questions 
in a manner that would be expected of well- 
adjusted and acceptable people or of people 
who wish to deny illness and deviancy. The 
lower end of the social desirability scale is, of 
course, the exaggeration of anxiety, symptoms, 
and nonconformity to social expectations. A 
straightforward method of estimating social 
desirability in inventory responses is to count 
the number of agreements with items that the 


Deen 


majority of a general population answer in a 
given direction. When Edwards constructed 
a key in this manner, with a 39-item social 
desirability scale, he found substantial corre- 
lations with many of the MMPI scales—for 
example, +.61 with Gough’s status scale and 
—.84 with Taylors manifest anxiety scale 
(Edwards, 1957, p. 33). Thus the tendency 
to conform to social expectations is certainly 
one feature in personality inventories; it is a 
feature that Edwards attempted to correct in 
the PPS by forcing choices between items 
rated equal in social desirability. Other ways 
of studying social desirability are possible, 
leading to conclusions slightly different from 
those of Edwards, but the relevance of social 
desirability as a biasing variable is unques- 
tioned (Wiggins, 1959; Messick, 1960; Han- 


ley, 1961). 
The second tendency found in personality 
inventories is an acquiescence tendency 


(Cronbach, 1942; Wiggins, 1962). This is a 
tendency to agree with the test item when no 
issue is at stake; the opposite extreme is that 
of caution, even when the issue is innocuous. 
Studies have shown that items relatively free 
of a consistently meaningful content may still 
distinguish between groups with identifiable 
personality characteristics, one study charac- 
terizing the “yea-sayers” as contrasted with 
the “nay-sayers” (Couch and Keniston, 1960). 
A factor-analytic study showed that the ac- 
quiescence tendency can operate independent 
of the social desirability tendency (Messick 
and Jackson, 1961). It should be noted that 
the acquiescence tendency can be estimated 
regardless of the content of the test items; 
while the reply to a statement may therefore 
tell something about the subject, it does not 
necessarily describe him according to the con- 
tent of the test item (Berg, 1959). 

These advances in the understanding of re- 
sponse biases in personality inventories do not 
discredit the inventories, but they indicate 
that more sophisticated types of test construc- 
tion and score interpretation are possible. 


————————— 


Projective Tests 


If there is a unity of personality which 
expresses itself directly or indirectly through 
all that a person does, then there ought to 
be some way of characterizing this unity, 
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16-3 
A picture similar to one in the Thematic 
Apperception Test 


The pictures usually have elements of ambiguity in them, 
so that the subject can “read into” them something from 
his own experience or fantasy. 


this personality structure lying behind and 
giving direction to the individual act. Be- 
cause this individual style of behavior ought 
to reveal itself most readily when expres- 
sion is free, psychologists have selected 
imaginative productions as being perhaps 
the most revealing of personality. In imag- 
ination the individual is free to build his 
own world and to make himself the hero in 
whatever drama he chooses to construct. 
These imaginative productions the psychol- 
ogists obtain through projective tests. The 
personality inventories already described 
have fixed alternatives, so that the subject 
must reply by making a choice among 
ready-made answers. Projective tests are 
more ambiguous and less highly structured, 
and the answers the subject can give are 
freer. Because the subject puts more of 
himself into the answers, he is said to pro- 
ject his personality through them, as the 
movie camera projects the image on the 
screen. Hence the name, projective tests. 


Thematic Apperception Test 


One kind of projective test consists of a 
series of pictures about which the subject 
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tells stories. The subject usually becomes 
absorbed in the imaginative productions he 
is building around each picture and says 
things about the characters in his stories 
which really apply to himself. The some- 
what forbidding name of the test, Thematic 
Apperception Test (abbreviated TAT) 
(Morgan and Murray, 1935; Stein, 1955) 
is intended to describe the fact that the test 
reveals basic “themes” that recur in the 
imaginative productions of a person. Ap- 
perception means a readiness to perceive in 


certain ways, based on prior individual ex- 
perience. Hence the test name implies that 
a subject interprets an ambiguous stimulus 


according to his individual readiness to 
perceive in certain ways (see pp. 212-13) 
and that he elaborates the stories in terms of 
preferred plots or themes that reflect his 
fantasies. 

When confronted with a picture similar 
to that in Figure 16-3, a twenty-one-year- 
old patient told the story that follows. He 
had been an Air Force bombardier with 
thirteen missions before the war ended in 
Europe. After his discharge, he entered a 
university and was at the time of testing a 
sophomore majoring in English. He was 
taking psychological treatment for some 
emotional difficulties. Here is his story: 

She has prepared this room for someone's 
arrival and is opening the door for a last 
general look over the room. She is probably 
expecting her son home. She tries to place 
everything as it was when he left. She seems 
like a very tyrannical character. She led her 
son’s life for him and is going to take over 
again as soon as he gets back. This is merely 
the beginning of her rule, and the son is 
definitely cowed by this overbearing atti- 
tude of hers and will slip back into her well- 
ordered way of life. He will go through life 
plodding down the tracks she has laid down 
for him. All this represents her complete 
domination of his life until she dies.* 


Although the original picture shows only 
an elderly woman opening a door, the sub- 
ject’s readiness to respond with something 


5 Arnold (1949). 


about his relationship to his mother led 
to this story of a woman’s domination of her 
son. The clinician whose patient told this 
story reports that facts obtained later fully 
confirmed the interpretation that the story 
reflected the subject’s own problems. 

in taking the TAT, the subject tells stories 
about twenty pictures. If special problems 
are preoccupying him, they may show up in 
a number of the stories. For that reason, 
the TAT in the hands of a skilled interpreter 
may make possible the discovery of person- 
ality patterns unique to the person being 
tested. 

rhe subtlety of the TAT does not assure 
that the subject is in fact revealing himself 
in the stories that he tells. While various 
kinds of data have tended to support TAT 
interpretations (e.g., Henry, 1956), some 
negative evidence also exists. In one study, 
the relationship to parents represented in 
TAT stories failed to correspond to known 
relationships to parents revealed in the 
course of psychotherapy (Meyer and Tol- 
man, 1955). When special scoring keys are 
developed, satisfactory results are commonly 
obtained, as in the earlier reported studies 
on achievement motivation (p. 144), and 
in other studies, as on aggression and fear 
(Mussen and Naylor, 1954). 


Rorschach test 


The Rorschach ink-blot test is another of 
the many projective tests. It consists of a 
series of cards, each displaying a rather 
complex ink blot (Rorschach, 1942; first 
published in 1921) (see Figure 16-5). If 
ink is spilled on a piece of paper that is then 
creased down the middle, a bilaterally sym- 
metrical blot like that in Figure 16-5 will 
result. From many such designs, a few 
standard ones have been selected, and the 
experienced tester knows something about 
the responses to be expected from each. 
The subject tells what he sees on the card. 
He may see several different things on a 
single card, or he may see the same ambigu- 
ous shape as representing at once several 


16-4 


Administering a thematic apperception test 


David Linton 


The subject tells a story suggested by the picture. An 
effort is made to have the stories as spontaneous as 
possible. (The photograph here is posed.) 


figures. The test capitalizes on our familiar 
tendency to see imaginary faces, animals, 
battle scenes, or fairyland figures in cloud 
formations. 

The subject’s responses to the ink blot are 
in some ways more revealing than his re- 
plies to a personality inventory. The sub- 
ject is much less self-conscious about his re- 
sponses than when replying to questions 
about himself in a personality inventory, 
and what appear to him to be very matter- 
of-fact responses to what he sees in the 
blots may be revealing of unconscious as- 
pects of his personality. The TAT has a 
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Cornell Capa from LIFE Time, Inc, 


similar advantage over the personality in- 
ventory, but even in it the characters of the 
Stories are often recognizable to the sub- 
ject. The Rorschach is the more subtle of 
these tests. 

How can Rorschach responses be scored 
and interpreted? It takes several months of 
training for a tester to learn to score the 
test and to interpret the results. Hence we 
can give here only the briefest hints as to 


16-5 
A group ink-blot test 


A group of subjects write down 
what they see in an ink blot 
thrown on the screen. The blot 


is similar to those used in the 


Rorschach test, but is not one of 
the series actually used in in- 


dividual testing. 


the directions the scoring and interpretation 
take (Table 16-1). First, the responses are 
classified by type according to a conventional 
system, with a minimum of interpretation, 
as in the column of Table 16-1 headed “Na- 
ture of 
classes include detail, form, color, move- 
ment, and similar objective categories. The 
frequencies of these categories are then 
counted and used in interpretation. Some 


scored response.” The response 


Example of response 


“Reminds me of a bat, the whole 
thing.” 


“Two women with high-heeled shoes, 
trying to pull something apart.” 


“A pair of raccoons climbing.” 
“Here's a green grasshopper.” 


“A pair of pliers.” 


“The darkness there may be clouds.” 


SOURCE: Table courtesy of Frances G. Orr. 


Nature of scored response 


Location on card of described 
features 


Human movement 


Animal movement 


Color 
Form 


Shading and color 


Direction of interpretation 


Suggests intellectual aspects of 
personality 


Related to creative capacity 


Related to immaturity-maturity 
Degree of contact with outer reality 
Degree of emotional control 


Expression of anxiety 


of the directions of interpretation are given 
in the last column of Table 16-1. The main 
point of the table is to show how remote 
the interpretation is from what the subject 
has reported. If the subject responds pre- 
dominantly to a few features of the card to 
the exclusion of others, he presumably tells 
us something about himself. 

(hose skilled in the use of the Rorschach 
claim to obtain from it important informa- 
tion about the subject’s personality struc- 
ture. Because the test is more ambiguous in 
content than the TAT, it is said to get at 
deeper unconscious patterns. While the 
limits of what can be done with the 
Rorschach are a matter of debate at the 
present time, it remains popular in clinical 
practice. 

Because the personality picture that re- 
sults from the Rorschach is largely indi- 
vidual, the problem of validating the con- 
clusions is a difficult one. Among the more 
appropriate methods of validation is that 
known as “blind matching.” A judge has 
two sets of data about a group of individ- 
uals. One set of data consists of their 
Rorschach responses. The other set consists 
of biographical material giving character- 
istic behavior in life situations. The judge 
attempts to match the test results with the 
personality portrait given by the biography. 
The conditions for an experimental valida- 
tion of this kind have to be set up very 
carefully to assure independence of the two 
sets of material, and few studies fully meet 
these demands. Unfortunately, satisfactory 
validation of the Rorschach by such meth- 
ods is still lacking, and most recent studies 
are damaging to the test’s reputation (Zubin, 
1954; Cronbach, 1956). 

Why should a test of doubtful validity re- 
main popular? There are several answers. 
For one thing, the results, while not always 
dramatic, are usually beyond chance. For 
another thing, the responses given are 
judged in a context of other information 
about the person, and the value of the test 
does not necessarily reside in it alone. For 
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this second reason, clinicians prefer the test 
more often than psychologists whose inter- 
est is in test construction (Levy and Orr, 
1959). A third point is that responses to 
the test are highly varied, and the test can 
be rescored for many specific purposes, 
often with useful results. 

One illustration of a special use of the 
Rorschach test is in connection with studies 
of body image (Fisher and Cleveland, 
1958). It is found that people with different 
kinds of personality may have quite dif- 
ferent concepts of their own bodies, and of 
the relative significance of parts of the body. 
Fisher and Cleveland point out that some 
people have a much greater degree of clarity 
about the distinction between their bodies 
and the surroundings than others. They 
show this in their Rorschach responses by 
many indicators of definite boundaries or 
barriers, such as a man with a high collar, or 
an animal, such as an alligator, with a dis- 
tinctive or unusual skin. Counting up such 
responses yields what these researchers call 
a barrier score. While these scores do not 
correlate with any of the standard Rorschach 
scores, they prove useful in distinguishing 
among those with different types of bodily 
complaint. For example, those with illnesses 
in which the symptoms lie on or near the 
surface (rheumatoid arthritis, dermatitis, 
conversion hysteria) have significantly 
higher barrier scores than those whose 
symptoms are internal (stomach disturb- 
ances, ulcerative colitis) (Fisher and Cleve- 
land, 1958, p. 77). It is various findings of 
this kind that keep the Rorschach in use 
despite frequent criticism. A systematic ef- 
fort to improve the test has been made by 
Holtzman and others (1961), who have de- 
veloped many new ink blots, with variations 
among them based on conjectures that have 
arisen in connection with research with 
Rorschach’s original blots. 

These two tests, TAT and Rorschach, 
which we have described in some detail, 
suffice to introduce us to projective tests. 
They show in part how test devices can be 
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16-6 A graphic rating scale 


A. How are you and others affected by [i i i i i af | i | No oppor. 


i 
his appearance and manner? Avoided Tolerated Liked Well liked Sought tunity to 
by others by others by others by others by others observe 


Please record here instances that support your judgment, 


SS eee 


B. Does he need constant prodding or | | | L l L L i | j 
does he go ahead with his work with- Needs much Needs oc- Does ordi- Completes Seeks and 
out being told? rodding castonal Mary assign- suggested sets for — 
In doing prodding ments of supplemen- himself 
ordinary his own tary work additional 
assignments accord tasks 


Please record here instances that support your judgment. 


aS 


C. Does he get others to do what he Fa I | | a if ] | 
wishes? Probabl Lets Sometimes Sometimes Displays 
unable others take leads In leads In marked ability —— 
lead his lead minor important to lead his 
fellows affairs affairs fellows; makes 
things go 


Please record here instances that support your judgment. 


ee aaamamaaħÃÅț¥ 
D. How does he control his emotions? 


L aii l 
Well Unusual 
nced balance of — 
responsive- 
ness and 
control 


Unrespon- Tends to 
sive, apa- be unre- 
thetic sponsive 


Please record here instances that support your judgment, 


PEE ll EE SS eee 


E, Has he a program with definite 
poses in terms of whioh he dies. aris arms _| ae ee Beet 
utes his time and energy? trifler Just to vagus, energies in realiz- — 
“get by” form effectivel: ing well- 
objectives with fairly formulated 
d te objectives 


Please record here instances that support your judgment, y 


A scale such as this one helps the judge to be specific about the basis for each of his judgments. (American 
Council on Education; after Fryer and Henry, 1950) 


selected (or invented) which are appropri- 
ate to analyzing personality as an organized 
whole, as a “structure.” 


Other Methods of Personality 
Assessment 


Many appraisals of personality depend upon 
the judgment of skilled observers. While the 
foregoing accounts of personality inventories 
and of projective tests indicate efforts to 
parallel the successes of intelligence tests, 
in the end we must always return to obser- 
vation of the person functioning in his en- 
vironment if we are to know how successful 
our tests have been. In this section we shall 
be concerned with efforts to improve obser- 
vation and judgment. 


Rating scales 


Many personality judgments are made by 
other people. The employer selects his em- 
ployee; the jury decides the responsibility 
of the accused; the scholarship committee 
decides which students deserve aid; each 
of us decides whose friendship he wishes to 
cultivate, A rating scale is a device by which 
a rater can record his judgment of another 
person according to the traits defined by 
the scale. The preferred form of rating scale 
is that known as the graphic rating scale, 
an example of which is shown in Figure 
16-6. Each trait is represented by a seg- 
mented line; one end indicates one extreme 
of the trait to be rated, and the other end 
represents the opposite extreme. The rater 
places a check mark at an appropriate 
place on the scale to represent the degree 
to which the subject possesses the trait. 
There are a number of other rating-scale de- 
vices, such as rankings and man-to-man 
comparisons (Tiffin, 1959). 

The rater must understand the scale; he 
must be sufficiently acquainted with the 
person rated to make useful judgments of 
him; and he must avoid the halo effect and 
other common errors in rating. (The halo 


effect is the tendency to rate a person high 
on all traits because he makes a very good 
impression on one or two or, conversely, to 
rate him low throughout because he makes 
a poor impression on one or two traits.) 
When used with proper care, the rating 
scale is a very helpful device for recording 
judgments of other people. 


Sociometry 


Sociometry deals with one very important 
aspect of personality: how the person affects 
others. William James once said that we 
have as many selves as there are people who 
recognize us (because our “self” is in large 
part how we affect others), and a later psy- 
chologist, Mark A. May, once defined per- 
sonality as “social stimulus value.” 

Sociometry is a word coined by Moreno, 
a psychiatrist much impressed by the im- 
portance of the individual's role among 
other people. The mutual attractions and 
rejections among the members of a social 
group can be plotted, as in Figure 16-7. 
Such a diagram is a sociogram, or socio- 
metric chart of the relations within the 


16-7 
A sociometric diagram 


Mutual ottroctions among 15Syeor-old girl are shown 
here. Each dot represents one girl, Solid lines show 
mutual attractions; broken lines show one-way attrac- 
tion in the direction of the arrow. Four of the girls are 
completely isolated from the group. (After Jones, 1943) 
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group, and tells us something about the 
more popular and less popular group mem- 
bers. 

The method of sociometry is applicable 
to the study of any group of mutual ac- 
quaintances, whether in a club, a classroom, 
a housing project, or an office. The proce- 
dure is simple. There is some sort of vote in 
which each person expresses choices for or 
against other members of the group: the one 
to sit next to in class or to work next to in 
the laundry or to share a room with in the 
dormitory. Often a short list is called for, so 
that a preferential order is established for 
four or five group members. Preferably, 
from the standpoint of group morale, these 
are decisive choices; that is, they result in 
a shift of seating arrangements, partner- 
ships, and so on. But the ballots also pro- 
vide the necessary information for a socio- 
metric mapping of the groups, from those 
with the highest votes who are the most 
admired or respected, down to those who 
remain unchosen by anyone. The resulting 
data can be used to make inferences about 
the socially significant aspects of person- 
ality, which lead on the one hand to individ- 
ual acceptance and participation, on the 
other hand to isolation (Jennings, 1950). 


Complex observations and judgments 


A dissatisfaction with any partial ap- 
proach to the measurement of personality 
has led to a number of studies in which very 
extensive records were kept. Subjects under 
study were assigned special field tasks to 
perform, participated in house parties, and 
were thus under observation for many hours 
in “naturalistic” settings, as well as having 
their test responses recorded and analyzed. 
This kind of procedure has come to be 
called “assessment,” a familiar term that be- 
came used in this more specialized sense 
in the Office of Strategic Services during 
World War II, when such devices were used 
to select candidates for various hazardous 
missions (OSS Assessment Staff, 1948). 

The major studies that have been carried 


on using this method are not very encourag- 
ing in their results. The most successful 
study was one of candidates for the British 
civil service (Vernon, 1950), in which there 
had been a careful job analysis and the 
future occupational tasks of the candidates 
were therefore clearly identified. Among the 
tasks assigned the candidates during a three- 
day “house party” were civil service paper 
work, committee tasks, and group discus- 
sions. Validities for later job performances 
were in the range of .50 to .65. 

On the other hand, elaborate studies of 
trainees in clinical psychology (Kelly and 
Fiske, 1951) yielded little beyond what 
could have been predicted from material 
in the folders of the candidates before as- 
sessment began; similarly, a study of candi- 
dates for psychiatric training in the Men- 
ninger School of Psychiatry yielded very 
little (Holt and Luborsky, 1958). One of 
the most thorough studies was that of Air 
Force officers, conducted at the Institute for 
Personality Assessment Research at the 
University of California in Berkeley (Mac- 
Kinnon, 1958). Although 100 officers were 
brought for three-day assignments during 
which they lived with psychologists under 
almost continuous observation, and over 
600 “scores” were obtained, almost no cor- 
relations rose above .30; the whole enter- 
prise must be viewed as a failure of pre- 
diction, although there were some useful by- 
products. 

In summarizing the assessment proce- 
dures that have shown most promise of suc- 
cess, Cronbach (1960) mentions three: 


1l. Peer ratings appear to be as useful as 
those of trained psychologists, probably 
because the peer knows more about the 
job requirements than the clinician. 

2. Performance tests which are very near 
to the task to be performed have con- 
siderable validity. 

3. “The most important criterion for valid 
assessment is that the assessors have a 
clear understanding of the psychological 


16-8 


The wall problem: 
an assessment situation 


The team of candidates under 
study approaches a wall 10 
feet high and 15 feet long. 
They are told to imagine that 
it is a barrier miles long (so 
that they cannot go around it, 
or even look around), and that 
between this wall and a far wall 
is a canyon, Nearby are a 
heavy log, an old board slightly 
longer than the log, and some 
short two-by-fours. The men 
must get across; the picture 
shows one solution, in which 
the log is placed across as a 
with the aid of the 
board. Observers study how the 


bridge” 


men organize themselves, who 


tokes leadership, who shows 


signs of despair, ete. (From OSS 
Assessment Staff, 1948, p. 94) 


requirements of the criterion task” 
(Cronbach, 1960, p. 589). This was true 
of the British civil servant study; it was 
also true of a study of officer candidates 
who were judged by recent graduates of 
Officer Candidate School (Holmen and 
others, 1956). 


To sum up: While personality tests are 
far from satisfactory, they appear to be as 
successful as judgments based on complex 
observations. 


People experienced in the judging of other 
persons can often take advantage of slight 


clues and specific individual experiences that 
are lost to the test standardized on groups 


_ 


me ee 
Pe ae 


Donald W. MacKinnon, Univ. of California 


e 
ot people. Their judgments, which can be 
called clinical, are the alternatives to predic- 
tive scores arrived at by methods which, in 
contrast, can be called statistical. How does 
the issue stand as between the relative suc- 
cesses of clinical and statistical predictions? 

A careful review by Meehl (1954), who 
has had abundant clinical and statistical ex- 
perience, is informative. He found 20 stud- 
ies that provided competent clinicians with 
information of a type that could also be ex- 
pressed in mechanical formulas. With the 
same type of information available for judg- 
ment, in all but one of the studies the statisti- 
cal predictions based on the formula were 
equal to or superior to the predictions made 
by the clinicians. In most cases if the clinician 
supplemented the statistical information by 
corrections made on the basis of his judg- 
ment, the prediction was weakened rather 
than improved. 

This support for tests (which permit ar- 
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riving at scores that can be entered into 
formulas) must not be taken as an indictment 
of the clinical method, and is not so intended 
by Meehl, who points out that there are many 
times when a usable formula is not available 
(Meehl, 1957). Holt (1958), in a kind of 
reply and supplement to Meehl, further points 
out that the clinicians were sometimes denied 
information and forced to guess in situations 
in which the statistical evidence was available, 
e.g., the relation between high school grades 
and college grades. 

An important aspect of clinical practice is 


———— 


—_— 


that many hypotheses (in the nature of tenta- 
tive predictions) are tried out and discarded, 
As long as firm findings result, it does not mat- 
ter how many false leads have been tried and 
rejected. The kind of comparison in which 
clinical prediction is pitted against statistical 
prediction does not permit this trial-and-error 
process. While the evidence does not there- 
fore discredit the clinical method, it does at 
the same time show that the methods of 
statistical prediction have their place is is 
the justification for further efforts at person- 
ality test construction. 


V—_—_— 
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SUMMARY 


1. Personality is defined as the configuration of individual characteris- 
tics and ways of behaving which describe an individual's unique adjust- 
ments to his environment. 


2. Personality structure refers to the persistent unique features that give 
coherence to a personality. A man’s personality structure arises through 
the roles that culture assigns to him and through individual experiences 


3. Out of the many experiences of growing up, a person moves through 
the stages of identifications with others toward the achievement of identity 
for himself. 


4. There are many ways of characterizing an individual. At least seven 
classes of units can be used in personality appraisal: physique and temper- 
ament, intellectual and other abilities, interests and values, social attitudes, 
motivational dispositions, expressive and stylistic traits, and pathological 
trends. 


5. The personality inventory is a device for self-characterization through 
replies to a large number of questions. Three examples include the Minne- 
sota Multiphasic Personality Inventory (MMPI), basing its scales upon 
the empirical comparison of responses with those given by various deviant 
groups; the Edwards Personal Preference Schedule (PPS), based on Mur- 
ray’s theory of needs and using a forced-choice technique; and Cattell’s 16 
PF Questionnaire, using sixteen categories chosen according to the results of 
factor analysis. 


6. The personality inventory, by contrast with an intelligence test, seeks 
to determine a characteristic performance rather than one at its best. Vari- 
ous biasing factors enter in to make personality testing by means of in- 
ventories difficult and to some extent uncertain. 


7. Projective tests are more ambiguous and less highly structured than 
personality inventories, thus permitting the person to reveal his personality 
style more freely. Examples are the story-telling picture test, known as 
the Thematic Apperception Test (TAT), and the Rorschach ink-blot test. 


While results with these tests appear to be at above-chance levels, there 
are many difficulties in the interpreting of test scores derived from them. 


8. Other methods of personality appraisal involve judgment by in- 
formed observers. Among these methods are rating scales, in which traits 
to be judged are specified, sociometry, in which social interaction is ap- 
praised, and assessment, the result of complex observations and judgments. 


9. In comparisons between clinical and statistical predictions greater 
success has usually been reported for the statistical predictions. In some 
sense, however, the tasks appropriate to the two methods are different, 
and the issues between them are not completely settled by appeal to spe- 
cific prediction. 


SUGGESTIONS Cronbach, Essentials of psychological testing (2nd Ed., 1960) has a num- 

FOR ber of chapters on personality appraisal; other books, specifically devoted to 

FURTHER personality, are Ferguson, Personality measurement (1952), and Allen, Per- 
READING sonality assessment procedures (1958). 

The MMPI is probably the most worked-over of the personality inventories. 
Useful books about it are Welsh and Dahlstrom, Basic readings on the MMPI 
in psychology and medicine (1956), and Dahlstrom and Welsh, An MMPI 
handbook: a guide to use in clinical practice and research (1960). Edwards, 
The social desirability variable in personality assessment and research (1957) 
shows one of the biasing factors in self-inventories. 

For the results of factor analysis in the personality sphere, the best sum- 
maries are Cattell, Personality and motivation structure and measurement 
(1957), and Guilford, Personality (1959); a British variant, not dealt with 
in the text, is Eysenck, The structure of human personality (1959). 

There are a number of books on the TAT, of which Henry, The analysis of 
fantasy (1956), Tomkins, The Thematic Apperception Test (1947), and Kagan 
and Lesser, Contemporary issues in thematic apperceptive methods (1961) are 
fair representatives. Klopfer and others, Developments in the Rorschach Tech- 
nique (1954) and Rickers-Ovsiankina, Rorschach psychology (1960) are ad- 
vanced books on the ink-blot test. The most recent development using more ink 
blots is Holtzman and others, Ink blot perception and personality (1961). For 
projective tests in general, see Abt and Bellak, Projective psychology (1950), 
and Anderson and Anderson (Eds.), Introduction to projective techniques 

1951). 
Fo more complex assessment and observational procedures, see OSS As- 
sessment Staff, Assessment of men (1948), and Stern, Stein, and Bloom, Meth- 


ods in personality assessment (1956). 
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Theories of 
Personality 


Theories of personality are attempts to ac- 
count in a systematic and orderly way for 
what in the previous chapter was called per- 
sonality structure. A successful theory must 
weave together the various strands descrip- 
tive of individuality into a fabric that has 
enduring, identifiable features, unique for 
each individual, yet permitting individuals 
to be compared with one another. There are 
many theories—partly because personality 
is so loosely defined that not all theories 
deal with the same subject matter, partly 
because the facts upon which a finished the- 
ory must rest are not yet well enough known. 
We shall consider four groups of theories: 
type theories, trait theories, developmen- 
tal theories, and theories of personality dy- 
namics. 


Type Theories 


Theories of personality types are ancient in 
origin; they persist today, despite repeated 
rejections of type classifications by psychol- 
ogists. The reasons for the prevalence of 
these theories are not hard to find. They 
represent a commendable effort to find some 
order in the midst of human diversity. Clas- 
sification into kinds is the beginning of most 
sciences—kinds of rocks, kinds of weather, 
kinds of plants and animals; why not kinds 
of personalities? Furthermore, type theories 
build upon the common observation that 
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there are at least some people whose per- 
sonalities revolve about a cardinal or domi- 
nant characteristic—ambition, pride, adven- 
ture, bodily comfort. Perhaps, then, it might 
be possible to classify people into a few 
types if we could arrive at a short list of 
these central themes or styles of life that 
characterize some individuals so well. In the 
effort to do just this, students of personality 
have turned for clues to physique (body 
types), to physiology (body chemistry), 
and to behavior (psychological types). 


Physique: body types 

One kind of classification that goes far 
back in history is the theory of body types 
as determinants of personality. Bodily con- 
stitution, health, and vigor undoubtedly de- 
termine some manifestations of personality. 
The plausible relation between body and 
personality has led to the age-old tendency 
to assign traits on the basis of features of 
the body or face. The classification of phy- 
sique into types has little meaning unless a 
type classification of psychological charac- 
teristics is also accepted. Theories based on 
body type (or other constitutional givens) 
usually stress differences in general affective 
or emotional reactivity. Mothers of several 
children often report that their children 
seemed very different from birth: one was 
always lively, energetic, active, another was 
always more placid, calm, quiet; one smiled 
readily, the other was more sober from the 
start. These general differences in reactivity 
are often referred to as differences in tem- 
perament; it is such differences that tend to 
be related to types of physique. 

One theory of this kind, influential in 
the early part of this century, was that of 
Kretschmer (1925). He began with the 
plausible theory that the two major forms 
of mental breakdown, schizophrenia and 
manic-depressive psychosis, represented ex- 
treme personality types. Normal people, he 
thought, would show in milder form some 
of the characteristics of these illnesses. He 


further asserted that these two kinds of ill- 
ness were associated with two body types: 
schizophrenia with the tall, thin body (as- 
thenic), and manic-depressive with the short, 
fat body (pyknic). Normal people would 
then tend to share temperaments appropriate 
to their body types, the asthenic body asso- 
ciated with the schizothyme temperament, 
the pyknic body with the cyclothyme tem- 
perament (manic-depressive symptoms be- 
ing cyclical in character). Careful measure- 
ments of schizophrenic and manic-depressive 
patients have not confirmed the basis for 
Kretschmer’s theory; manic-depressive pa- 
tients tend to be older than schizophrenic 
patients in the same hospital, and all patients 
share with the general population the tend- 
ency toward an enlarged waistline with in- 
creasing years (Burchard, 1936). 

Among the more serious recent attempts 
to develop a type theory based on bodily 
characteristics, that of Sheldon has attracted 
the most attention from contemporary psy- 
chologists. Sheldon and his collaborators 
(Sheldon, Stevens, and Tucker, 1940; Shel- 
don and Stevens, 1942; Sheldon, 1954) re- 
ject the idea that individuals can be di- 
vided into distinct physical types, but in- 
stead they classify them according to three 
components. The terms used to describe 
the components derive from the names of 
the cell layers in the embryo from which 
different bodily tissues originate. The first 
or endomorphic component refers to the 
prominence of the intestines and other vis- 
ceral organs. The obese individual is high in 
this component; his paunch indicates excess 
viscera. The second or mesomorphic com- 
ponent refers to bone and muscle. The ath- 
lete is predominantly mesomorphic, wide- 
shouldered, narrow-hipped, with rippling 
muscles. The third or ectomorphic com- 
ponent is based on delicacy of skin, fine 
hair, and sensitive nervous system. The ecto- 
morphic person is tall, thin, stoop-shoul- 
dered; no one would confuse him with a 
mesomorph or an endomorph. 


In rating a person, the system assigns 
one digit between 1 and 7 for each com- 
ponent in the order endomorph, meso- 
morph, and ectomorph, high numbers stand- 
ing for more of the component. A man rated 
3-6-2 might make a football fullback: low 
in respect to endomorphy, athletically pow- 
erful (with a 6 in mesomorphy), low in the 
delicate features of ectomorphy. 

To each of these physical components 
there is assigned a corresponding tempera- 
mental component. The predominantly en- 
domorphic person tends to be classified tem- 
peramentally as one who loves to eat, seeks 
bodily comforts, and is sociable. The pre- 
dominantly mesomorphic person is ener- 
getic, likes exercise, and is direct in manner. 
The ectomorph is sensitive, given to worry, 
fears groups, and needs solitude. He may or 
may not use his sensitive nervous system for 
artistic or scientific work. 

The scheme satisfies all the appeals of a 
“type” theory of personality: it is biolog- 
ically plausible because of its emphasis upon 
embryological origins, it dramatizes familiar 
extremes in physique, and it plays up fa- 
miliar correspondences between the body 
and its activities. 

Although they appeared plausible and 
were bolstered by impressive statistical data, 
Sheldon’s types met the fate of most of the 
older type systems, once they were sub- 
jected to impartial scrutiny. The dimen- 
sional scheme by which the three compo- 
nents of the body were selected turns out 
to be dependent on the statistical methods 
used; two dimensions would, in fact, cover 
the data equally well (Ekman, 1951; Lorr 
and Fields, 1954; Humphreys, 1955). The 
correlations between body type and temper- 
ament seem to reflect the contamination 
produced when one rater judges both type 
and temperament. Studies using ratings have 
usually given some small support to Shel- 
don’s claims, but studies using tests, in 
which bias is excluded, have found few, if 
any, significant correlations between body 
build and personality (Tyler, 1956, p. 444). 
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Physiology: types based on body chemistry 
and endocrine balance 


The ancient Greek classification of tem- 
peraments into four types was based on 
what was at that time known about the body 
chemistry. The four types were sanguine, 
phlegmatic, melancholic, and choleric, based 
on the prominence of one of the four “body 
fluids”: the sanguine person, generally 
warm-hearted and pleasant, had a promi- 
nence of blood; the phlegmatic person, list- 
less and slow, had his qualities attributed to 
phlegm; the melancholic person, suffering 
from depression and sadness, had too much 
black bile; the choleric person, easily an- 
gered and quick to react, was influenced by 
his yellow bile. The modern counterpart of 
this theory would assign such functions to 
hormones, and at least one prominent con- 
temporary biochemist has advocated a care- 
ful look at the chemistry of the body as a 
basis for temperament (Williams, 1956). 
While each of us has the same endocrine 
glands, they vary greatly in size from one 
Person to another. It is found, for example, 
that the same gland in one person may 
weigh three times as much as it does in an- 
other (without any enlargement due to dis- 
ease); hence the relative prominence of 
one or another gland may give one person 
an excess of thyroid, another an excess of 
adrenal tissue. Williams concludes that each 
person has his own distinctive pattern of 
endocrine activity; according to this view, 
individual temperament is a kind of “endo- 
crine symphony.” 

Some data exist that show a considerable 
stability in certain indicators of autonomic 
balance. Thus measures have been devised 
to determine whether the sympathetic or the 
parasympathetic responses are more active 
when stimuli call forth their antagonistic 
responses; in some individuals the sympa- 
thetic responses will be ascendant, in others 
the parasympathetic. When such measures 
are taken as much as a year apart, children 
react very much alike on the two Occasions, 
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as indicated by a correlation of .70 in respon- 
siveness from one time to the other (Wen- 
ger and Wellington, 1943). Individuals may 
demonstrate quite specific patterns of au- 
tonomic response; these patterns of physio- 
logical response have been demonstrated 
to bear some relationship to personality 
measures (Lacey and Van Lehn; 1952; 
Lacey, Bateman, and Van Lehn, 1952), 
The evidence is good enough that there is a 
constitutional (perhaps hormonal) basis for 
differences in temperament, but just how far 
we can go in appraising an individual in 
terms of his physiological functioning is not 
at present known, 

It should also be noted that the results of 
accurate measurement do not actually yield 
“types” but continuities; individuals differ 
in their autonomic functioning in many 
ways, and cannot be grouped into a few 
“types.” 


Behavior: psychological types 


It is not necessary to turn to body types 
or to physiological types in order to hold 
to a theory of personality types. It is pos- 
sible to look for types based on behavior 
or psychological characteristics, without re- 
course to other correlations. Perhaps the 
best known of the psychological type the- 
ories is the classification into introverts and 
extroverts proposed by the Swiss psycholo- 
gist Carl J. Jung (1875-1961). The intro- 
vert, especially in time of emotional stress 
or conflict, tends to withdraw into himself. 
Characteristics of introversion include shy- 
ness and a preference for working alone, 
e.g., in libraries and laboratories rather than 
among people. The introvert may take to 
the speaking platform, as in the leading of 
a religious movement, but even there he is 
impelled from within. The extrovert, by con- 
trast, when under stress tends to lose himself 
among people. He is likely to be very so- 
ciable, a hail-fellow-well-met. He tends to 
choose occupations such as sales or promo- 
tional work, where he deals with people 
rather than with things. He is likely to be 
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Distribution of scores on an introversion-extroversion test 


The distributions of scores are for 
44 medical students and 44 clinic 
patients showing no mental abnor- 
mality. Both distributions follow 
the nomal curve rather than show- 
ing a bimodal distribution, as 
would be expected if two separate 
types were being identified. (After 
Neymann and Yacorzynski, 1942) 


Most extroverted 


conventional, orthodox, well-dressed, out- 
going. It is not difficult for each of us to 
find among his acquaintances a “typical” 
introvert or a “typical” extrovert. This gives 
such a classification plausibility and ac- 
counts for its popular appeal (Jung, 1923). 

When we select traits that appear to be- 
long to an introvert or an extrovert, how- 
ever, and construct tests on the basis of 
these traits, we make two discoveries. First, 
it develops that a test of general introvertive 
or extrovertive tendencies leads to a normal 
distribution of scores with a single mode, 
rather than to the bimodality that a type 
theory would call for (Figure 17-1); in 
other words, we discover that the introvert 
and extrovert are merely extremes on a 
scale, not actually two distinct types. They 
differ as do tall and short by departing in 
both directions from some middle condition: 
most people are ambiverts, neither introverts 
nor extroverts, but sometimes one, some- 
times the other. The second discovery is 
that the scale is complex. When tests of in- 
troversion-extroversion are analyzed by the 
method of factor analysis, as many as five 
factors can be identified (Guilford, 1940). 
These factors have been described as social 
introversion, thinking introversion, depres- 
sion, tendency to mood swings, and happy- 


Most introverted 


Introversion-extroversion scores 


go-lucky disposition. Such results have 
made psychologists skeptical of otherwise 
plausible classifications into personality 


types. 
Estimate of type theories 


Satisfactory type theories are not impos- 
sible. It may be that we shall eventually iso- 
late men into types as distinctive as the 
blood types that so markedly affect the suc- 
cess of blood transfusions. There are no 
logical barriers against such theories. The 
fact is, however, that present theories have 
not produced the evidence needed to verify 
them. Even if the evidence were more sat- 
isfactory than it is now, two dangers in type 
theory would remain. 


1. The type description tends to assert 
too much about the individual. As soon as a 
person is tagged according to a type theory, 
the assumption is that a great many asser- 
tions can safely be made about him. That 
is, he is expected to have all the character- 
istics belonging to that type; but the de- 
terminers of individual personality are too 
many, and they combine into something 
both too rich and too unusual to be de- 
scribed with a single general term. 

The danger is that of assigning the person 
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to a stereotype. We all too readily come to 
believe that Negroes are carefree and musi- 
cal, Italians volatile, Scots thrifty, Swedes 
stolid, Such characterizations are stereo- 
types that ignore the individual differences 
among members of a group. A stereotype is, 
to be sure, a faulty type classification, but 
even a better type classification easily lends 
itself to abuse. 

2. The type description tends to hold to 
outmoded conceptions of personality and 
especially neglects cultural influences, Stu- 
dents of the development of the individual 
are aware of the enormous importance of 
childhood experiences and later opportuni- 
ties in shaping personality. Type theories 
are sponsored primarily (though not ex- 
clusively) by those who see human charac- 
teristics as chiefly the result of biological 
inheritance. That is why many type theo- 
ries refer to body form. The body is an im- 
portant locus of personality, but personality 
is also interpersonal, that is, dependent on 
relations to other people. When one under- 
stands the richness and diversity of cultural 
influences, he loses faith in type theories, 


Trait Theories 


A trait theory is in some respects at the 
Opposite extreme from a type theory; instead 
of grouping people according to a few types, 
it classifies people according to the degree 
to which they can be characterized in terms 
of a number of traits. According to trait 
theory, one can describe a personality by its 
Position on a number of scales, each of 
which represents a trait. Thus we may place 
the person on a scale of intelligence as in- 
dicating one Personality trait, on a scale of 
emotional sensitivity as another trait, on a 
scale of ascendance-submission as a third. 
Because our language is very rich in trait 
names, a mere listing of specific traits is not 
enough; some sort of order has to be made 
of the countless ways in which a person can 
be characterized. We shall consider two sub- 


varieties of trait theory: Allport’s theory of 
personal dispositions, and Cattell’s theory 
of surface and source traits. 


Allport’s theory of functionally 
autonomous traits 


Gordon W. Allport (1937, 1961) accepts 
a kind of trait theory, but distinguishes be- 
tween it and the more generally accepted 
theory of common traits. In order to avoid 
confusion, he now prefers to speak of per- 
sonal dispositions instead of traits. He 
makes a number of distinctions among kinds 
of traits, and his theory cannot be under- 
stood without these distinctions. 

The first distinction is between common 
traits and personal dispositions. Common 
traits are those that are comparable between 
people; when we measure people according 
to trait scales, we are implying common traits, 
Thus his Scale of Values (Allport, Vernon, 
and Lindzey, 1960) is designed to appraise 
common traits, comparing one person with 
another according to preferred values (theo- 
retical, economic, esthetic, social, political, 
and religious). He prefers, however, to con- 
sider true traits as personal dispositions that 
are unique for the person, and hence can- 
not be used in an exact way in comparing 
one person with another. Thus two people 
may both be aggressive, but each will be 
aggressive in his own way, depending upon 
his individual experiences and capabilities. 
When Allport is being strict, he asserts that 
the common trait is not a true trait at all, 
but merely a measurable aspect of personal 
dispositions that differ in complex ways from 
one person to another. 

Another set of distinctions is made by 
Allport to indicate that dispositions are or- 
ganized in a kind of hierarchy, some much 
more important to the individual than oth- 
ers; for this purpose he distinguishes be- 
tween cardinal, central, and secondary traits. 
Some individuals stand out because they are 
dominated by a single cardinal trait; such 
persons, whether historical or fictional, often 
become “reference personalities” by which 


we describe others. If we say that someone 
is a Beau Brummell or a Don Juan or quix- 
otic or narcissistic, we are classifying him 
by his resemblance to a reference personal- 
ity whose characteristics we expect others 
to know. While few people are dominated 
by a cardinal trait, many have a few traits 
that centrally describe their personalities, 
Allport refers to a description of the psy- 
chologist William James as having the be- 
nign traits of “sensibility, vivacity, human- 
ity, and sociability.” These are central traits, 
because a few terms suffice to characterize 
him. In a pilot study with 93 students, All- 
port asked each one to characterize someone 
he knew well in as many words, phrases, or 
sentences as were required. He found that 
the characterizations required an average of 
7.2 essential characteristics, with a range 
of from 3 to 10 (Allport, 1960). This is 
support for the notion of a few central traits. 
Finally, there are many secondary traits, €x- 
pressing relatively isolated interests or modes 
of responding; many of these are better char- 
acterized as “attitudes” than as “traits.” 
We shall later consider (pp. 476-83) 
personality theories that stress the develop- 
mental history of the individual. Allport rec- 
ognizes that development shapes the individ- 
ual, but he prefers to de-emphasize the his- 
tory of traits. His views become particularly 
clear in his belief in the functional auton- 
omy of motives, by which he means that a 
present motive can direct behavior without 
deriving any support from the tensions that 
were originally present when the motive sys- 
tem first developed. Thus the miser may have 
had a deprived youth and thus, out of anx- 
iety, have come to be very saving; yet his 
present miserliness is now no longer related 
to any need for money, but rather reflects 
an interest in money for its own sake. All- 
port’s objection to a developmental approach 
is not that he is against trying to understand 
a person in terms of his history, but that he 
believes an emphasis upon development 
leads to a doctrine of “pushes” from the 
past, rather than one of “pulls” toward pres- 


ent or future goals. He believes that nor- 
mally healthy adults are motivated by their 
value orientations and their present interest 
systems, regardless of the past origins of 
these values and interests (Allport, 1960, 
p. 28). 

The essence of Allport’s theory is that 
patterned individuality constitutes the sub- 
ject matter of a science of personality. He 
therefore resists the tendency of others to 
reduce personality to the traits that are 
common to all men. Cardinal, central, and 
secondary traits can be treated as personal 
dispositions in describing individual unique- 
ness, 


Cattell’s theory of surface 
and source traits 


Unless one has some sort of ordering prin- 
ciple, what comes out of a theory of com- 
mon traits is simply a description of a per- 
son’s position on a number of scales. If one 
could arrive at a short list of the main com- 
mon traits, then one could characterize a 
person according to a trait profile or psycho- 
graph (Figure 17-2). The problem is to 
obtain a short list that is not arbitrary, One 
method that suggests itself is factor analysis 
(p. 407); by obtaining a great many ratings 
or scores from the same people, we ought to 
be able to find those traits that cluster to- 
gether so that we can use one name for 
the cluster. 

While many investigators have used this 
approach, we may select the work of Ray- 
mond B. Cattell as illustrative, for it has rep- 
resented a prodigious amount of data col- 
lection and analysis. In gathering his data, 
Cattell has used behavior observations and 
ratings, laboratory studies, and inventories, 
working with many different populations 
and age groups. 

Allport and Odbert (1936) listed 17,953 
words used in English to distinguish the be- 
1 Note that the short lists which Allport cites are 

lists of central personal dispositions, the lists dif- 


fering from one person to another; this is not the 
same as a short list of common traits, 
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Troit 0 
A 
B 
17-2 S 
Trait profile (hypothetical) D 


If a standard set of common traits (such as A 
through H) could be agreed upon as giving a F 
satisfactory characterization of a person, then 

an individual trait profile, such as the one shown G 
here, would be as characteristic of the person as 

his fingerprints, provided the traits were stable H 
and could be satisfactorily appraised. 


havior of one person from another. Cattell 
began his research with this list of trait 
names, adding the terms that psychologists 
have coined in their researches. By elimi- 
nating overlap of meanings, he came out 
with 171 personality or temperament vari- 
ables describing the whole “personality 
sphere” (Cattell, 1946, pp. 219-32). Al- 
though some traits, such as ability, can be 
thought of as positions along a scale rang- 
ing from zero to a high value, most tempera- 
ment variables can be expressed as polar op- 
posites (e.g., cheerful-gloomy). Cattell pre- 
fers such paired terms wherever possible. 
If many such variables are used to describe 
the same group of individuals, the variables 
can be examined for correlation; that is, it 
is possible to find out which are closely re- 
lated to others and which are distinct. 

Two main techniques of examining the 
interrelationships exist, leading to a distinc- 
tion that Cattell makes between surface 
traits and source traits. 

Surface traits are found by studying the 
clusters of the actually obtained correla- 
tions. For example, all traits that intercor- 
relate .60 or higher can be assumed to be 
a manifestation of one cluster or surface 
trait. Thus it is found that people judged 
on the three trait pairs of thoughtful vs. 
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Scale value 
10 20 30 40 so 60 70 80 90 100 


unreflective, wise vs. foolish, and austere 
vs. profligate, tend to fall in similar posi- 
tions on all three scales, at least to the ex- 
tent of a correlation of .60; hence these 
three are clustered together (with others of 
similar sort) into the surface trait called 
disciplined thoughtfulness vs. foolishness. 
This and a few other surface traits are lisied 
in Table 17-1. They are called surface traits, 
because the similarity lies on the “surface,” 
that is, is evident in the actual raw ratings, 
without any transformation or any process 
of inference leading to some less obvious 
underlying uniformity. 

Source traits are found by another 
method, that of factor analysis, which is 
more subtle than cluster analysis; while it 
will reflect the belonging together of traits 
that correlate highly with each other, it may 
also assign to one factor some traits that 
correlate less highly with each other, and 
it will tell the extent to which each of the 
traits also reflects other factors. The traits 
that belong together as a result of factor 
analysis are called source traits, on the as- 
sumption that they reveal a deeper-lying 
unity than that revealed through surface 
traits. The traits most representative of a 
source trait will also be highly correlated 
with each other as surface traits; the point 


| a 


The traits clustered together have all correlated at least 
r = .60 with each other within at least four investiga- 
tions conducted with adults. The specific traits listed 
are examples from longer lists, and some liberties have 
been taken in shortening trait names as stated by 
Cattell. 


integrity-Altruism vs. Dishonesty, Undependability 
Honest vs. Dishonest 

Loyal vs, Fickle 

Fairminded vs. Partial 


Demanding Self-Centeredness vs. Emotional Maturity 
infantile vs. Emotionally Mature 

Exhibitionist vs. Self-Effacing 

Not Self-Controlled vs. Self-Controlled 


Disciplined Thoughtfulness vs. Foolishness 
‘Thoughtful vs. Unreflective 

Wise vs, Foolish 

Austere vs. Profligate 


Meartiness vs. Shyness 

Sociable (Forward) vs. Shy 
Sociable (Gregarious) vs. Seclusive 
Intrusive vs. Reserved 


A source trait has always been identified through factor 
analysis, and is said to determine the variability in 
measured surface traits. The examples are selected from 
a longer list. 


General Mental Capacity vs. Mental Defect 
Intelligent vs. Unintelligent 

Thoughtful vs. Unreflective 

Smart, Assertive vs. Dull, Submissive 


Cyclothymia vs. Schizothymia 
Adaptable vs. Rigid 
Trustful vs. Suspicious 
Self-Effacing vs. Egotistical 


Adventurous Cyclothymia vs. Withdrawn Schizothymia 
Adventurous vs. Shy, Timid 

Gregarious vs. Aloof 

Frank vs. Secretive 


Emotionally Stable Character vs. 
Neurotic General Emotionality 

Emotionally Stable vs. Dissatisfied 

Free of Neurotic Symptoms vs. Showing Variety of 
Neurotic Symptoms 

Calm, Patient vs. Excitable, Impatient 


Warmth vs. Aloofness 
Responsive vs. Aloof 
Affectionate vs. Cold 
Even-Tempered vs. Sensitive 


Austerity, Stability vs. Playfulness, Changeability 
Deliberate vs. Impulsive 

Not Playful vs. Mischievous (Playful) 
Emotionally Stable vs. Changeable 


Thrift, Tidiness, Obstinacy vs. Lability, Curiosity, Intuition 
Habit-Bound vs. Labile 

Thrifty vs. Careless of Property 

Pedantic, Tidy vs. Disorderly 
i 
source: Cattell (1950), pp. 37-41. 

—_— 


is not that surface traits never reveal source 
traits, but rather that source traits help to 
explain the clustering of the surface traits, 
and pick out those that are “purer” ex- 
amples of a basic trait. Some of the chief 
source traits reported by Cattell are given 
in Table 17-2. 

The ideal is clear enough: to find the few 
main source traits that turn up in a number 
of separate investigations. If these source 
traits can be identified, tests can be con- 


Dominance-Ascendance vs. Submissiveness 
Self-Assertive vs. Submissive 

Boastful, Conceited vs. Modest, Retiring 
Aggressive, Pugnacious vs. Complaisant 


Surgency vs. Desurgency 

Cheerful, Joyous vs. Depressed, Pessimistic 
Sociable, Responsive vs. Seclusive, Retiring 
Talkative vs. Taciturn, Introspective 


Positive Character vs. Dependent Character 
Persevering, Determined vs. Quitting, Fickle 
Responsible vs. Frivolous, Immature 

Attentive to People vs. Neglectful of Social Chores 


OE 
source: Cattell (1950), pp. 58-62. 
———_—_ 


structed to measure them; these test scores 
can then be weighted for any kind of per- 
sonality assessment or prediction that may 
be desired. As we saw in Chapter 16 (p. 
455), Cattell has indeed constructed a test, 
called the 16 PF Questionnaire, which is 
designed to assess sixteen source traits (Cat- 
tell, 1957b). 

In general, the promise of the method, as 
abstractly conceived, is not fulfilled in the 
results obtained thus far. This comes about 
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because of some difficulties in the proce- 
dures by which measures of traits are ob- 
tained, and because of some unresolved 
problems within factor analysis as a method 
of defining stable source traits. The move 
toward simplification implied in the concept 
of source traits is, however, a useful one. 


Estimate of trait theories 


What can we say about the success of trait 
theories as alternatives to type theories? 


1. The trait approach is a straightforward 
one, lending itself readily to experimenta- 
tion. As a starting point there is scarcely any 
alternative to a trait approach; even con- 
temporary type theories begin with trait ap- 
praisal. Hence the methods of trait appraisal 
are legitimate and merit additional careful 
investigation. 

2. The trait profile that emerges from the 
scores of an individual is not an adequate 
description of his personality, even though 
it may be a true one. When behavior is 
broken down into traits, we have no way of 
knowing how the traits are ordered in the 
goal-seeking behavior of the individual. 
Thus a person characterized by the trait of 
compulsiveness may occupy himself merely 
with useless repetitive rituals, or, on the 
contrary, he may show dogged determina- 
tion to stay with a productive task. 

Thus the trait profile, while it tells some- 
thing about personality patterning, is not 
dynamic enough to show the interrelation- 
ships of the traits in the individual. One 
method proposed for meeting this objection 
is the use of profile analysis. It consists in 
appraising the trait patterns, stressing inter- 
relationships as well as individual traits 
(Meehl, 1950). 

3. An individual’s traits are his ways of 
behaving under environmental provocation, 
and their existence depends upon this inter- 
action between person and environment. 
There is some objection to assigning traits 
to an individual as though they were some- 
thing he possessed. He does not possess 
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shyness or forwardness: he acts (and feels) 
shy under some circumstances and acts for- 
ward (and does not feel shy) under other 
circumstances. Care is needed lest traits, 
like types, divert attention from the im- 
portance of the cultural surroundings in 
which behavior occurs. 

A simple illustration of how environment 
elicits behavior is given by a study of aggres- 
sive behavior of boys in a camping situation. 
The total amount of aggressive interplay in 
the dining room so exceeded that observed 
elsewhere that a boy who might have been 
judged as lacking in aggression on the play- 
ing field might well have been judged ag- 
gressive if observed only at the table (Gump 
and Kounin, 1959). 


A theory of traits as characterizations of 


lacks something in meaning, for traits will 
manifest themselves differently depending 
upon the environmental stresses upon the 
individual. Some sort of interactive theory 
is needed, in which what the person pos- 
sesses is somehow appraised according to 
a range of situational circumstances in 
which these dispositions are called into play. 
We do not know how best to state such a 
theory, but the developmental theories and 
theories of dynamics about to be discussed 
make consideration of interaction a point 
of departure. 


Developmental Theories 


Theories which stress the importance of de- 
velopmental history for personality need not 
deny the biological potentialities of the indi- 
vidual, as stressed in theories of physique or 
physiology, but they insist that this potential 
merely provides a set of limits within which 
personality takes shape. The relationship 
is comparable to that between maturation 
and learning: maturation provides a kind of 
ground plan of development; learning de- 
termines what the individual actually does 


with his matured capacities. Developmental 
theories tend to stress continuities; one way 
of putting this is that one can best predict 
what a person will do in a given situation 
by what he has done before in earlier situ- 
ations that resemble the present. Thus en- 
vironmental interaction finds a place in these 
theories, somewhat more firmly than in 
either type or trait theories, Three varieties 
of developmental theory will be considered: 
psychoanalytic, learning, and role theories. 


Psychoanalytic theory of development 


Psychoanalytic theory has both a develop- 
mental and an interactive aspect; that is, 
it is concerned both with the course of de- 
velopment from earliest childhood and with 
the motivational conflicts and crises that oc- 
cur at any given time. At this point we shall 
be concerned primarily with the develop- 
mental aspects of the theory, returning later 
to the interactive (dynamic) aspects. Psycho- 
analysis finds a continuity in growth: begin- 
ning in earliest childhood, a shaping process 
goes on that results in a relatively enduring 
personality structure, one which changes 
slowly and is therefore characteristic of the 
mature individual at any given time. 

According to classical psychoanalysis, the 
basic maturational plan of development con- 
sists of an unfolding of the sexual impulses 
(instinct or drive), with certain transforma- 
tions being considered universal. The steps 
involved are indicated in Table 17-3, which 
shows how successive phases are said to be 
passed through until there is the final mature 
genital stage of normal sexual relations with 
the opposite sex. Sex is broadly interpreted; 
the three earliest stages—oral, anal, and 
phallic, together called pregenital—have no 
reproductive aims, but merely represent 
sources of pleasure through stimulation that 
are in some sense forerunners of mature 
sexual pleasure. The significance for per- 
sonality development of each of the stages 
depends upon a tendency for the earlier ex- 
periences to be variously transformed, par- 
ticularly through displacement; for example, 


pleasure in retaining feces is said to become 
pleasure in retaining any possessions of 
value. This process is called displacement, 
because one object of gratification “dis- 
places” another. 

The statements in Table 17-3 summarize 
a highly complex theory that has evolved 
over half a century and is still undergoing 
changes. In its more classical form, the 
theory emphasized changes within the indi- 
vidual personality (called intrapsychic proc- 
esses, meaning within the psyche), with a 
strong flavor of biological maturation and 
with little attention to social and environ- 
mental influences. Some critics have pointed 
out that the scheme may not be universal at 
all, but may be plausible for us because of 
the child-rearing practices within Western 
culture. A careful look at the stages of de- 
velopment shows that there are developing 
interpersonal relationships throughout. The 
first relationship (in the oral stage) is with 
the mother or mother-substitute, with im- 
portant social consequences in security and 
insecurity in relation to other people; the 
next relationship (in the anal stage) is with 
those persons responsible for bowel train- 
ing, and the rewards and punishments of this 
relationship (including the possibility of de- 
fiance) also may have consequences for later 
social interaction. In both the oral and anal 
stage, the interaction is always with one 
other person at a time. The phallic-Oedipal 
stage is particularly important, because in it 
the child becomes aware of a fabric of social 
relations, involving more than two people at 
a time: at least mother, father, and child, 
perhaps other siblings. The Oedipal jealousy 
is said to arise because the child detects the 
special relationship that the mother and 
father have to each other, which excludes 
him; the Oedipal solution is to recognize 
that people can have these several relation- 
ships, that the child is not being rejected 
just because mother and father care for 
each other. The identification with parents 
is a complex matter which includes some 
copying of them, but the young child must 
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Significance for personality development 


Pleasure derived through lips and mouth: Foundation for dependency upon others. 
sucking, eating, thumb-sucking. “Oral incorporation” a factor in identifica- 
Later, when teeth erupt, pleasure through] tion, acquiring knowledge, possessions, belief, 
biting. “Oral aggressiveness” a basis for sarcasm, 
argumentativeness, etc. 


“Anal retentive character”: obstinate, stingy, 
compulsive. 

“Anal expulsive character”: cruel, destruc- 
tive, disorderly. 

Under favorable circumstances parental 
handling of bowel training leads to creativ ity 
and productivity. 


Pleasure derived through retention and ex- 
pulsion of feces; also through muscular 
control. 


| Third year Phallic; | Pleasure derived through genital stimulation | Identifications with parents emerge as 
) through fifth | Oedipal | and associated fantasies. Oedipus complex: | Oedipus complex is solved. Superego (“con 
year boy’s sexual interest in his mother, girl’s in- | science”) develops. Many important conse- 


quences for accepting appropriate age and 
sex roles. 


terest in her father. 


Sixth year With temporary repression of sexual in- This period (the elementary school age) is 
until terests, pleasure derives from external world, very important for the social development of 
puberty curiosity, knowledge, etc. as substitute grati-|the child, for acquiring the knowledge and 


skills needed to get along in the workaday 
world. 


fications. 


Self-love (narcissism) of the pregenital period 
turns to the love of others, and includes al- 
truistic motives. Emancipation from depen- 
dence upon parents. 


Pleasure derives from mature sexual relations 
with opposite-sexed partner. 


Adolescense 
to adulthood 


SOURCE: Various, e.g., Munroe (1955), Hall (1954). 


also recognize that he is not his father or newed expression of jealousy of parents, fol- 
his mother. It is easy to see the importance lowed, if all goes well, by emancipation from 
for later life of a good solution of the prob- the parents and a satisfactory relation with 
lems that arise at this period of develop- a sex partner appropriate to one’s own age. 
ment. The classical theory was particularly An attempt within psychoanalysis to cor- 
weak in dealing with the problems of latency, rect the lacks within the classical theory and 
where the important learnings of this child- to deal more adequately with the environ- 
hood period were largely passed over, the mental and social adjustments required at 
gratifications being interpreted as mere sub- each stage of development has been made 
stitutes for sexual satisfaction at a time when by Erikson (1959). He sets forth a matu- 
sexual interests were being held in check. rational scheme that recognizes the psycho- 
There is said to be a temporary resurgence sexual stages (with some modifications), 
of Oedipal conflicts at puberty, with re- but at each stage he identifies psychosocial 
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crises which if successfully met lead to 
maturity of psychological development, if 
unsuccessfully met leave neurotic residues. 
His scheme is outlined in Table 17-4. Note 
that at each stage the psychosocial crisis is 
indicated by a pair of terms of which the first 
indicates a favorable outcome, the second 
an unfavorable outcome. The theory holds 
that we carry with us throughout life the 
consequences of each of the earlier resolu- 
tions of a crisis, a kind of problem-solving 
from which we learn, or perhaps one that we 
use again when we face later crises. The 
end result is the unique personality struc- 
ture as it is shaped by the changes that have 


I 
Infancy 


Incorporative: 
Oral-Respiratory 
Sensory-Kinesthetic 


Retentive-Eliminative: 
Anal-Urethral, Muscular 


u 
Early 
Childhood 


Intrusive, Inclusive: 
Infantile Genital, Locomotor 


souRcE: Modified from Erikson (1959), p. 166. 


Play Age 


iv 
School Age 


v 
Adolescence 


Adulthood 


Vill 
Mature Age 


Psychosexual stages Psychosocial crises 


Trust vs. Mistrust 


Autonomy vs. 
Shame, Doubt 


Initiative vs. Guilt 
Industry vs. Inferiority 


Identity and 
Repudiation vs. 
Identity Diffusion 


Intimacy and Solidarity 
vs. Isolation 


Generativity vs. 
Self-Absorption 


Integrity vs. Despair 


been imposed upon this common outline of 
development. 

While Erikson’s scheme is a refreshing 
supplement to the classical psychosexual de- 
velopment pattern, and as such has been in- 
fluential, the terms used to express the psy- 
chosocial crises were not chosen on any con- 
sistent basis, and further revision would be 
very desirable. Some of the terms are polar 
opposites (e.g., trust vs. mistrust); some are 
chosen from entirely different spheres of dis- 
course (autonomy vs. shame, doubt). Such 
a scheme cannot become part of scientific 
theory until it is better ordered, no matter 
how much intuitive appeal it may have. 


Radius of significant relations 


Maternal person 


Parental persons 


Basic family 


“Neighborhood”; School 


Peer groups and outgroups; Models 
of leadership 


Partners in friendship, sex; Competition, 
cooperation 


Divided labor and shared household 


“Mankind”; “My Kind” 
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The fact that earlier modes of dealing 
with crises persist in the present is empha- 
sized in the psychoanalytic concept of fix- 
ation, which refers to arrested development. 
That is, an individual may in some sense 
have remained immature by being fixated 
or caught at one stage of development, so 
that there are excessive manifestations of 
that stage in his adult behavior. Such ar- 
rested development is partial only; in other 
respects such a person may be more fully 
grown up. Fixations lead to forms of charac- 
ter structure or personality structure asso- 
ciated with the stage at which the person is 
fixated. Two forms of personality structure 
that have been widely studied may serve 
to illustrate the psychoanalytic interpreta- 
tion: the compulsive Personality and the 
authoritarian personality. 

The compulsive personality is character- 
ized by excessive cleanliness, orderliness, 
obstinacy, and stinginess. In extreme cases, 
behavior becomes repetitive and ritualistic. 
Psychoanalysts believed that this personal- 
ity structure arose through excessive clean- 
liness training in the period of early infancy 
and therefore called it the “anal” charac- 
ter, after the developmental stage in which 
it presumably arose. In this view, if the 
crises associated with the anal stage are not 
Successfully resolved, there will be resid- 
ual fixations, i.e., excessive residues from 
this stage Operating in adult behavior. Later 
investigators have questioned this oversim- 
Plification of the origin of such a personal- 
ity pattern, while not denying its existence. 
It is pointed out that the same parents who 
are excessive in cleanliness training are 
likely to make excessive demands for con- 
formity, punctuality, and so on, beyond 
early infancy, and that the personality struc- 
ture may very well come about through 
such continued childhood training. 

The existence of the compulsive person- 
ality received at least partial confirmation 
in one experiment, in which thirty-seven 
men living together in college fraternities 
rated each other on three traits. The ratings 
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were made on a seven-point scale, and a 
pooled rating resulted for each of the men 
on each of the traits of stinginess, obstinacy, 
and orderliness. The reliabilities of these 
averaged ratings were found to be satisfac- 
tory, and they could thus be interpreted like 
test scores. 

The test of the theory that the three traits 
form a pattern rests upon a correspondence 
among the traits. The correlations between 
trait ratings turned out as follows: 


Stinginess and orderliness 39 
Stinginess and obstinacy 37 
Obstinacy and orderliness 36 


The correlations, while low, are all posi- 
tive and in the expected direction. The re- 
sults are all the more convincing when we 
recall that we consider orderliness a desir- 
able trait, but both stinginess and obstinacy 
undesirable (Sears, 1936, 1943).2 

The authoritarian personality is another 
personality structure for which there has 
been a series of studies (Adorno and others, 
1950). It is said to arise out of extreme 
parental rejection or domination in child- 
hood, leading to repressed hostility. This 
hostility finds expression in adult life in 
attacks on minority groups, as in anti-Sem- 
itism. The authoritarian personality pattern 
includes highly conventional behavior, su- 
perstition, destructiveness and cynicism, de- 
sire for power, concern over sex.* 


Learning theories 


Learning theories overlap with the psy- 
choanalytic theories because they also stress 
the importance of early developmental ex- 
periences and the residues of earlier experi- 
ence in later problem-solving. The differ- 
ences between the two kinds of theories lie 
chiefly in the desire of the learning theorist 
to find specific experiences of reward and 
2It may be noted that one of Cattell’s surface 

traits includes thrift, tidiness, and obstinacy 

(Table 17-3). 

*The tests for authoritarian personality have not 
escaped criticism, e.g., Christie and Jahoda 

(1954). 


punishment that shape development, while 
the psychoanalyst (particularly of the more 
classical groups) seeks to explain develop- 
ment in terms of certain universal patterns 
that are to be found in all cultures, To the 
extent that both theories describe reality, 
they necessarily overlap. 

Some of the learning theorists have in- 
deed taken the Freudian theories as a start- 
ing point, but have translated these theories 
into learning terms. This is true of both Dol- 
lard and Miller (1950), and Whiting and 
Child (1953), although neither pair is bound 
by commitment to the psychoanalytic inter- 
pretation. For example, the motivational 
systems studied by Whiting and Child in- 
clude the consequences of feeding, toilet 
training, the management of sex and aggres- 
sion, and dependency. While each of these 
aspects of behavior is for Whiting and Child 
an area of socialization, for a psychoanalyst 
each of them is an area also of psychosex- 
ual development. One wonders if, without 
the influence of psychoanalysis, the same 
areas would have been chosen; at the same 
time, the manner in which the development 
is studied differs greatly from that of the 
psychoanalyst. Cultural contrasts are stud- 
ied, for example, where the classical analyst 
would have looked for similarities; and the 
later consequences of early experience are 
interpreted as generalized habits rather than 
the reflection of unconscious mechanisms. 

It is instructive to consider the similarities 
and differences between the learning view- 
point and the psychoanalytic one. While the 
classical psychoanalyst considers the basic 
drives to be those of sex and aggression, the 
learning theorist adds hunger, thirst, and 
pain as drives in their own right. There are 
in psychoanalysis many derivative motives, 
established by way of some of the transfor- 
mation mechanisms that we shall meet later 
(Chapter 18), but these transformations are 
stated largely in metaphorical terms; the 
learning theorists have worked out a more 
careful system of arriving at secondary mo- 
tives through learning based on primary 


drives. The stages in development that the 
psychoanalyst calls psychosexual are recog- 
nized by the learning theorists, but are held 
to depend upon other aspects of maturation 
than sex, and to be relative to the demands 
made by parents in a particular culture. In 
other words, the rewards and punishments 
administered by significant people in the 
culture are seen as important in forming 
habits, including those of anxiety. The 
mechanisms of fixation, displacement, and 
the like can be studied as habit phenomena. 
Fixation is likely to be a result of overlearn- 
ing, not corrected by new learning; displace- 
ment follows principles of generalization by 
way of similarity. The distinction between 
conscious and unconscious is essentially that 
between the labeled and the unlabeled; if 
one can label and talk about an experience, 
it is conscious; if one is vague about it, and 
cannot label it and talk about it, then it has 
its effects “unconsciously.” The learning of 
labels is itself a habit phenomenon. 

What psychoanalysis and learning the- 
ories have in common is the explanation of 
the present in terms of the past. The past 
provides a residue of experiences and mem- 
ories (habits, to the learning theorist) that 
can be tapped when a present problem comes 
up. We tend to relate new experiences to 
past ones similar to these new ones, and 
hence bring to bear the modes of behavior 
that have worked for us in the past; when 
past experiences have been unsatisfactory 
(frightening, anxiety-provoking), similar ex- 
periences in the present may give rise to 
similar responses of alarm or panic. Present 
personality is somewhat consistent and pre- 
dictable because of this tendency to draw 
upon a long past in meeting the problems 
of the day. 


Role theories 


Closely related to the learning theories are 
the role theories, which describe personali- 
ties according to the manner in which the 
individual meets the various demands that 
society makes upon him in his role of child, 


17 Theories of Personality | 481 


CE 


parent, man, woman, worker, citizen. These 
theories are close to learning theories in that 
the assumption is made that the biological 
individual is adaptable enough to fit a va- 
riety of roles; he evidently has to acquire 
his role behavior through experience with 
his particular culture. The difference in em- 
phasis between the two theories lies chiefly 
in that the continuity of behavior in learn- 
ing theory is attributed to habit, while in 
role theory much of this continuity is con- 
tributed by the stability of the roles into 
which the individual is cast; thus the endur- 
ing fabric of society is as important as the 
enduring fabric of his habits (Newcomb, 
1950). 

Role behavior depends first of all on the 
tole positions that society establishes; that 
is, certain ways of behaving toward others 
are defined by different positions. According 
to Linton (1945), there are at least five 
kinds of positions in even the simplest socie- 
ties: (1) age-sex positions, (2) occupa- 
tional positions, (3) Prestige positions (e.g., 
chief, slave), (4) family, clan, or house- 
hold positions, and (5) positions in associa- 
tion groups based on congeniality or com- 
mon interests (e.g., an orchestra member). 
Occupants of a given position are expected 
to fulfil the role by behaving in certain ways; 
some kinds of behavior are prescribed, some 
are permitted, and some are forbidden. A 
Prescribed role makes a few firm demands 
and a number of permissive ones. Thus a 
mother, if she is to fulfil her role, must pro- 
vide her children with enough to eat and 
should not treat them cruelly or torture 
them; she has discretion, however, about 
how much she reads to her children or 
whether or not she sends them to Sunday 
school. 

The possibility of studying Personality 
through role behavior is a good one, in part 
because the samples of behavior to be stud- 
ied are somewhat specified by the role. As 
a mother, for example, the behavior toward 
the child is relevant, as a wife the behavior 
toward the husband, as an employer the be- 


havior toward the employee. To some ex- 
tent we may consider the results of sociom- 
etry (p. 463) to be ways of appraising role 
behavior, for the judgments about an indi- 
vidual are made according to his participa- 
tion in some social group. 

The role theory of personality develop- 
ment, in summary, is something like this, 
The infant is born into certain prearranged 
roles (family, sex, nationality). His freedom 
is limited by these roles, in that many of his 
choices have been made for him before he is 
born: where he will live, what language he 
will learn, and so on. When he is stil! de- 
pendent, his parents (or other responsible 
adults) are obligated to teach him the be- 
havior appropriate to these pre-established 
roles. Depending upon the society in which 
he is born, he will be able to make a num- 
ber of role choices of his own: whether or 
not to take up music or to participate in ath- 
letics, what occupation to prepare himself 
for. There may be great pressures from his 
social environment that limit his choices 
even in these areas, but in any case he will 
begin to put a personal stamp upon the way 
in which he behaves in the roles. In the 
end, what we mean by his personality (from 
this point of view) is the consistent features 
of his role behaviors. 

An interesting study of the changes in 
personality associated with role behavior 
was made following World War II, in which 
the subjects were returned British soldiers 
who made poor adjustments to home after 
being several years in prisoner-of-war camps 
(Curle, 1947). Their habitual role behav- 
iors were first disrupted by entering military 
life, with its new demands upon them; then 
they went overseas and had to learn new 
roles; finally they entered prison camp. At 
each stage their home ties became more 
remote and their new ways of life became 
more real. In the prison camp, where the 
men were separated from their officers, they 
had to participate vigorously to create a tol- 
erable culture of their own; this new culture 


became social reality for them, and they did 
not do well when transplanted to their 
homes. When they were helped to make the 
shift by living for a time in “transitional 
communities,” they adjusted much better 
than those who were returned directly to 
their homes (Curle and Trist, 1947). The 
point here is that some of the continuity of 
personality as we know it is provided by 
the continuity of the roles in our familiar 
communities; old habits are not enough to 
retain this continuity if circumstances are 
too drastically changed for too long. 


Estimate of developmental theories 


A developmental theory is certainly on 
sound ground in recognizing that man can 
and does learn and that he grows up in a 
culture in which he necessarily participates 
according to the rules and provisions of 
that culture. Hence any adult personality is 
a product of its development. This does not 
solve the problem, however, of selecting any 
one developmental theory as most cogent. 

Some of the unresolved issues are: 


1. What is the relative importance of the 
earliest years compared with the later years 
of childhood? The psychoanalytic theories 
(and some of the learning theories as well) 
place great emphasis upon the very early 
years in the shaping of personality; we do 
not know how reversible these influences 
are." 

2. What is the relative importance of the 
constitutional givens, as compared with 
learning? The same problem met with in in- 
telligence (Chapter 15) is equally pertinent 
in the study of personality. If physique and 
endocrine balance are important, as some 
claim, just how important are they? 

3. Is development a continuous process, 
in which a gradual maturation interacts with 
gradually acquired habits, or is development 
discontinuous, with definite maturational 
stages, as implied in the psychoanalytic the- 
4 Note in this connection the remarks in Chapter 

3, p. 83-84. 


ory of psychosexual development or as in 
Erikson’s theory of psychosocial crises? 

4. To what extent is the continuity of per- 
sonality maintained by the stability of so- 
cial structure (role positions) rather than by 
continuities within the individual habit struc- 
ture? This is the main issue between learn- 
ing theories and role theories. 

5. How, in a developmental theory, can 
personality best be appraised? The case his- 
tory appears to be called for; but if this is 
constructed from a retrospective interview, 
it may be inaccurate. Perhaps present be- 
havior can be sampled; but in that case our 
measurements conform to other theories, 
even though our explanations may take de- 
velopmental forms. 


Theories of Personality 
Dynamics 


Because we seek a characterization of the 
enduring aspects of personality, we are led 
to characterizations according to types or 
traits, or personality structures of one kind 
or another as a result of developmental his- 
tory. There is another way of looking at 
personality, however, and that is according 
to various strands that are in unstable equi- 
librium, so that present behavior is a result 
of the interplay of various dispositions, often 
in conflict; these conflicts always take place 
in the present, no matter what their origins 
in the past may have been, so that theories 
of personality dynamics—the theories con- 
cerned with these present conflicts—are in- 
evitably interactive theories rather than de- 
velopmental ones. This causes something of 
a problem, because many theories that are 
from one point of view developmental are 
from another point of view concerned with 
personality dynamics; this is certainly true 
of psychoanalysis and of learning theories. 
In any case, we need to consider those as- 
pects of several theories that address them- 
selves to personality dynamics. 
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Psychoanalysis as a theory of 
personality dynamics 


We have already considered psychoanal- 
ysis as a developmental theory, concerned 
with the historical origins of personality. It 
is also a theory of personality dynamics, 
concerned as well with features of contem- 
porary personality organization and action. 

As one way of approaching the prob- 
lems of conflicting tendencies within the in- 
dividual, Freud (1927) introduced the con- 
cepts of the id, ego, and superego. While 
each of these portions of the personality has 
its own developmental history, we are here 
concerned with the interactions that take 
place in the adult personality. The id is the 
depository of the innate instinctual drives 
(sexual, aggressive), which in their bald 
form seek immediate expression when 
aroused. If unbridled, the id would always 
seek immediate gratification of primitive, ir- 
rational, pleasure-seeking impulses. The id 
is manifested at an early stage of develop- 
ment, but it is not outgrown; we are all our 
lives to some extent creatures of impulse, 
and it is this irrational, impulsive part of 
ourselves that is used to infer the id as an 
“institution” or “structure” of the personal- 
ity. Classical psychoanalytic theory saw the 
ego as developing later out of the id, but 
modern ego theory within psychoanalysis 
postulates a primitive ego alongside a primi- 
tive id; in any case, the more fully devel- 
oped ego, as the part of the personality re- 
sponsible for controlling behavior in so- 
cially approved ways, comes into play later 
in life. The desire for immediate pleasure 
must be held in check; a long route may be 
necessary before the pleasure can be ob- 
tained in a proper manner. With maturity, 
the ego rules the id, but there are conflicts 
between them, and occasionally the id has 
its way. In dreams, for example, when the 
ego is relaxed, wish-fulfillment (an id func- 
tion) may hold sway, and rational controls 
may be abdicated. The ego thus represents 
our ordinary social self, going about the 
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work of the world, being realistic and as 
rational as possible, being in general con- 
genial with other people, and accepting the 
social roles that are prescribed. If the id is 
in the service of the “pleasure principle” 
(implying immediate gratification), the ego 
is subservient to the “reality principle” (im- 
plying postponed gratification). The third 
portion of the personality, the superego, de- 
velops out of the ego’s experiences with so- 
cial reality. The inferred superego is most 
nearly synonymous with conscience. It keeps 
us working according to an ideal of the self 
arising in early childhood, especially through 
parental prohibitions. 

From the point of view of a dynamic in- 
terpretation of personality, the key concept 
here is that these three inferred parts of the 
personality are often at odds: the ego post- 
pones the gratifications which the id wants 
right away; the superego wars with both the 
id and the ego, because they fall short of 
the moral code that it represents. There is 
some danger in thinking of these three in- 
ferred parts of the personality as three war- 
ring persons within the individual, but the 
threefold classification, if not overdone, use- 
fully calls attention to discordant trends 
commonly found within the same person. 

If the classification into id, ego, and su- 
perego is to become the basis for a per- 
sonality theory that takes into account indi- 
vidual differences, then many more differen- 
tiations have to be made. In recent psycho- 
analytic writings (Hartmann, 1958; Rapa- 
port, 1959), more of these differentiations 
have been made in regard to the ego than to 
the other portions of the personality, al- 
though there must be variations in the 
strength of id impulses as well, and the 
superego is sometimes characterized as more 
or less harsh. The system really calls for a 
separate assessment of each of the three 
5 Cattell believes that he has arrived through fac- 

tor analysis of motivation at factors representing 
id, ego, and superego (1957, pp. 457-61), but he 
has taken such liberties in assigning these corre- 


spondences that little support is given in fact to 
the psychoanalytic classification. 


parts (id, ego, and superego), with some 
consideration of their interactions. 

One reason that such an obvious trans- 
lation from theory to personality measure- 
ment has not been made is that other con- 
cepts are very important and do not fit the 
threefold scheme very well. Anxiety, for ex- 
ample, is a pervasive motivating factor; 
while it is the ego that takes on the problem 
of controlling anxiety, anxiety may arise 
when the ego recognizes the intrusion of the 
id, or when the superego catches the ego at 
some sort of social improvisation unaccept- 
able to the superego. Hence a study of the 
id, ego, and superego in isolation would not 
get us very far. The so-called defense mech- 
anisms, which we shall examine in the next 
chapter (Chapter 18), are also considered 
ego functions, but they have many aspects 
that involve a complex interplay with id and 
superego. 

The efforts at personality appraisal fol- 
lowing from the psychoanalytic interpreta- 
tion of personality dynamics include the in- 
terpretations of projective tests (Shafer, 
1954; Holt and Havel, 1960); the tests 
based on needs (Edwards, 1954); a number 
of tests of ego strength (e.g., Block and 
Thomas, 1955); and tests and experiments 
based on the concept of ego defense (e.g., 
Blum, 1954; Klein, 1954). What is lacking 
is something that fits Cattell’s ideal of the 
whole “personality sphere.” Many sensible 
things can be said about personality from the 
point of view of Freudian theory, yet it is 
not clear just what sort of summary char- 
acterization of a person would be the appro- 
priate outcome of an assessment of his per- 
sonality dynamics. This is a promising field 
for further research. 


Learning theory and role theory 
in relation to personality dynamics 


Conflict also has its place in learning the- 
ories and role theories of personality, al- 
though in these theories the arena of conflict 
is not defined by the id, ego, and superego. 
In learning theory, the structural units are 


habits and drives, any of which may come 
into conflict with any other; in role theory, 
the demands of the various positions that 
an individual holds may produce conflicts in 
his role behaviors appropriate to these roles. 
The conflicts provide learning experiences 
out of which new habits and new role be- 
haviors emerge. Since conflict is discussed in 
terms of habits in the next chapter, further 
consideration will be omitted at this point. 


Lewin’s field theory 


Another approach to personality dynam- 
ics, one which also emphasizes what is con- 
temporary rather than what is historical, is 
the field theory associated with the name 
of Kurt Lewin (Lewin, 1935, 1936). The 
word “field” (see p. 20) derives from the 
concept of a force field in physics, in which 
the behavior of a part within a field is in- 
fluenced by the total field in which that part 
is embedded. Lewin, on theoretical grounds, 
was critical of what he called “class” con- 
cepts, which tend to assign characteristics 
on the basis of the class to which something 
belongs; these he thought to be a hangover 
from “Aristotelian” thinking, according to 
which an object fell rapidly because it be- 
longed to the class “heavy.” This he con- 
trasted with “Galilean” thinking, which con- 
sidered the forces acting upon the object 
rather than its intrinsic properties. To 
Lewin, explaining a person’s behavior in 
terms of his “traits” was an example of fal- 
lacious “class” thinking; he preferred to 
study the situation in which the person was 
embedded. 

The momentary situation in which a per- 
son finds himself is to Lewin his life-space, 
which is the psychological representation of 
the individual's environment and the alter- 
natives open to him. The person is some- 
times conceived of as a point that moves 
about in the life-space and is acted upon by 
the forces operating there. Thus the person 
is repelled by disliked tasks, attracted by 
preferred ones, meets barriers, circumvents 
them, and so on. All these statements refer 
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17-3 
Lewin’s representation of the person 


The motor and perceptual regions (M) are in contact with 
the environment (E), but they are in turn controlled by 
the underlying personality structure, shown as regions 
and boundaries. The more peripheral parts (p) cover the 
more central layers (c), and at the center lies the inner 
personal region (I). (After Lewin, 1936) 


to “locomotions” in life-space, whether or 
not the solutions of the person’s problems 
take place in thought or in action. 

But the person also has a structure, so 
that what is seen from one point of view as 
a point moving about in life-space can also 
be given a geometrical representation of its 
own (Figure 17-3). In this representation 
the motor and perceptual regions that inter- 
act with the environment are shown at the 
surface, and the “inner personal region” lies 
within, divided into the more peripheral 
parts and the more central parts that are 
deeply buried. Personality development over 
time has to do with the differentiation or 
“de-differentiation” of the part regions 
within the whole. The regions represented 
in a Lewin personality diagram are inter- 
connected across boundaries that vary in the 
degree to which they are rigid or permeable. 
With greater differentiation the boundaries 
are less permeable, permitting the insulation 
of one part from another, The personality 
of the child is little differentiated; that is, the 
child fails to distinguish very clearly be- 
tween himself and the environment, and in 
addition the various regions within his own 
personality are not as complex as they will 
be when he grows older. The process of dif- 
ferentiation produces the more complex per- 
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sonality organization that we generally speak 
of as the personality structure. 

Although Lewin’s theory is a variant of 
Gestalt psychology, which tends to empha- 
size unity and wholeness, Lewin made it 
clear that in the differentiated personality of 
the adult there are a number of “tension 
systems” relatively isolated from each other, 
These systems have, however, a measure of 
interdependence, so that energy can flow 
from one tension system to another; under 
extreme stress the tension systems are no 
longer isolated, energy levels become 
equated, and there is a de-differentiation to 
the more primitive organization of the 
younger child. 

A dynamic theory such as Lewin’s which 
lays major emphasis upon the present very 
naturally becomes concerned with problems 
of conflict and conflict resolution, for these 
are the ways in which contemporary per- 
sonality problems manifest themselves. We 
shall consider his approach to these prob- 
lems later (Chapter 18). 

One can ask of Lewin’s theory the same 
question one asks of psychoanalysis: How is 
the individual to be characterized according 
to the theory? If class concepts are to be 
avoided (so that the individual cannot be 
assigned traits), are there dispositional con- 
cepts that can be used to characterize him? 
Those who have followed in Lewin’s foot- 
steps have done little to convert the theory 
into a way of appraising personality, al- 
though some steps have been made in recog- 
nizing the problem of personality rigidity, 
arising from barriers that are too firm (Kou- 
nin, 1941; Rokeach, 1960), and in empha- 
sizing the importance of the total surround- 
ings (ecology) and social interaction in un- 
derstanding the individual (Barker and 
Wright, 1954). 


Estimate of theories of personality 
dynamics in relation 


to developmental theories 


Theories of personality dynamics attempt 
to deal with the present manifestations of 
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the results of development in a manner 
which gives due attention to the different 
strands of development, recognizes the mul- 
tiple demands upon the individual, and al- 
lows for the fact that personality reveals it- 
self in the interactions among people. The 
relationship between a developmental the- 
ory and a theory of personality dynamics 
can be conceived of as in Figure 17-4. The 
central portion of the diagram represents 
the theories; the outer portion (the boxes 
and their interconnections) represents the 
kinds of measurements the theories require. 
The developmental theory stresses the lines 
of influence from the early years to the later 
ones, postulating significant continuities, 
modified to be sure by maturation and new 
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learning. These developmental continuities 
can be studied by correlational techniques, 
in which early influences (such as feeding, 
toilet training, sibling rivalry, parental dis- 
cipline) are related to later behavior, either 
in the usual environment (as indicated by 
relationship (a) between feeding and typical 
adult behavior), or in special test situations 
(as shown in the relationship (b) between 
a formative influence and a later test). To 
explain such relationships the course of de- 
velopment is inferred; that is why we call it 
a theory of development. 

The theory of personality dynamics deals 
with the same set of facts in another way. 
It is concerned with an inference to the 
personality structure as it exists at a given 


17 Theories of Personality | 487 


time, as, for example, in the circles repre- 
senting the infant personality structure and 
the adult personality structure. Consider the 
adult personality structure. It cannot be 
studied directly but has to be inferred from 
its consequences, shown in the diagram as 
two boxes at the right: usual behavior, as 
a function of ordinary life situations, and 
special examples of behavior elicited by 
tests. The kind of relationship commonly 
studied is that in which behavior in ordinary 
life situations is predicted from test scores, 
relationship (c) in the diagram. /f this pre- 
diction is satisfactory, and if the test has been 
constructed in terms of some sort of theory 
of personality structure, then (and only 
then) can useful statements be made about 
the individual’s inferred personality struc- 
ture. In this manner a theory of personality 
dynamics makes use of personality data. 
If one accepts the analysis portrayed in 
Figure 17-4, it is evident that there is no 
conflict between developmental theories and 
theories of personality dynamics. It is under- 
standable that theories such as those of psy- 
choanalysis, learning, and role behavior are 
almost necessarily concerned both with de- 
velopment and dynamics; a theory such as 
Lewin’s, which tries to be dynamic only, 
necessarily has its developmental overtones. 
There is room for many individual varia- 
tions of theories stressing developmental and 
dynamic aspects of personality, but it ap- 
pears plausible that an advanced personality 
theory will find some way of eventually com- 
bining both aspects into an over-all theory. 


Characterizing the Individual: 
The Personality Syndrome 


Having considered a number of theoretical 
approaches to personality, none of which 
has provided a generally accepted position, 
we are led to a provisional way of charac- 
terizing the individual according to the per- 
sonality syndrome. The word syndrome as 
used in relation to disease means a set of 


488 | 


symptoms commonly found together when a 
person suffers from that disease; as used in 
relation to personality, it means a coherent 
pattern of trait organization. Such a trait 
organization must be sufficiently integrated 
to reveal a basic similarity among those who 
fit the pattern, yet it must permit of a wide 
variation among individual traits. We may 
consider the syndrome in relation to the four 
theories that have been treated (type, trait, 
developmental, and personality dynamics). 


Type theory. A type theory is a syndrome 
theory, but of an extreme sort that tends to 
overstate the case for the common traits of 
those who fit the type. Thus the assertion 
that one belongs to a type carries with it the 
implication that the individual has essen- 
tially all the traits that characterize that 
type; a syndrome interpretation allows much 
more room for individual variation. 


Trait theory, The only objection to a trait 
theory is that it does not carry within itself 
any theory of trait organization. Allport’s 
notion of a hierarchical structure comes 
close to a syndrome, but it is not the same 
because the structure is characteristic merely 
of one individual; a syndrome must charac- 
terize more than one person. Common 
source traits, in Cattell’s scheme, might very 
well lead to personality syndromes, even 
though the surface traits differ widely. 


Developmental theory. The psychoana- 
lytic theory of development has led to what 
are essentially prototypes of the personality 
syndrome in such groupings of traits as those 
found in the anal character or in the au- 
thoritarian personality. Here common child- 
hood experiences, deviating somewhat from 
the norms for the culture, produce some- 
what similar personality characteristics in 
different people. The cultural patterns by 
which one nonliterate group of people dif- 
fers in predictable ways from another, in 
the Whiting-Child learning analysis, are an- 
other illustration of the syndrome type of 
thinking about personality. 


Theories of personality dynamics. One 
approach to personality syndromes, influ- 
enced by the psychoanalytic theory of per- 
sonality dynamics, is that of cognitive styles 
(Klein, 1958). In this approach, contrasts 
are drawn between those who deal with the 
environment in a more rigid and narrow 
way and those who are more flexible in their 
perception of the environment—the more 
constricted person attending, so to speak, to 
one thing at a time, while the more flexible 
one “scans” the environment (Klein, 1954). 
in a related vein, some individuals tend to 
exaggerate contrasts that they perceive in 
the environment, and so are labeled “sensi- 
tizers,” while others minimize perceived dif- 
ferences, and are called “levelers” (Gardner, 
1959). These individual styles are essen- 
tially dynamic syndromes, but not full- 
blown personality types because they do not 
characterize all aspects of personality. 


Three comments are appropriate here: 


1. The usefulness of the notion of a per- 
sonality syndrome is not lost if the syndrome 
explains only some personality manifesta- 
tions, leaving others unexplained. Anything 
that simplifies the understanding of a person 
can be of service, even though it does not 
lead to an exhaustive understanding. 

2. A full development of the idea of the 
personality syndrome would find some place 
for everyone; at the present time the idea is 
useful chiefly for a few people who can be 
characterized by their symptoms of disturb- 
ance (as in the case of profiles derived from 
the MMPI), and for a few who fit such per- 
sonality syndromes as the compulsive per- 
sonality or the authoritarian personality. 
How well syndromes such as cognitive 
styles will fit the population generally re- 
mains to be determined. While the syn- 
drome is thus a conceivably satisfactory way 
of describing a personality, there does not 
exist at present any kind of syndrome anal- 
ysis that finds room for everyone. 

3. The somewhat limited description im- 
plied in the personality syndrome (in con- 


trast to a type) is consistent with the ob- 
servation that personality is not in fact com- 
pletely unified. For some people the person- 
ality structure may have greater unity and 
coherence than for others, but most people 
can at times adopt different roles and be- 
have very differently in them. The search 
for some ordering structure within an in- 
dividual personality must not blind us to 
the possibility of some personality mani- 
festations that are fragmented and quite in- 
dependent of the main theme, whatever that 
may be. A few cases of multiple personality 
dramatize the possibility of substructures 
within the total personality. We turn now to 
one such case. 


Multiple personality 


An extreme case testing the notion of the 
personality syndrome is that in which several 
such syndromes exist at once in the same 
person, so that the individual at one time 
behaves in accordance with one integrated 
behavior pattern, at other times in accord- 
ance with another. To the classical cases 
in the literature (e.g., Prince, 1906, Franz, 
1933), there has recently been added the 
case of Eve White, with her alternate per- 
sonalities known as Eve Black and Jane 
(Thigpen and Cleckley, 1954, 1957; Lan- 
caster, 1958). 

Eve White was a serious-minded and con- 
scientious young mother who came to a 
therapist for treatment of severe headaches. 
In the midst of one of her interviews, in 
which with considerable agitation she re- 
ported that she had occasionally been hear- 
ing hallucinatory “voices,” she suddenly 
underwent a striking personality change, 
and became a youthful, buoyant, flirtatious 
personality who called herself Eve Black. 
The personality Eve Black was completely 
aware of the thoughts and activities of Eve 
White, but Eve White did not even suspect 
Eve Black’s existence, until they became 
“acquainted” in the therapist's office. Later 
on a third personality emerged, a more 
mature one who called herself Jane. The 


17 Theories of Personality | 489 


ALLL 


Eve White and Eve Black personalities had 
apparently been coexisting since early child- 
hood, when Eve Black would get Eve 
White into trouble, only to withdraw, with 
Eve White denying everything and suffer- 
ing more extreme punishment because she 
denied what Eve Black had caused her 
(unknowingly) to do. Some of these child- 
hood incidents were substantiated by inter- 
views with her parents. Recently Eve Black 
had gone on a clothes-buying spree, and 
had then hidden the clothes at home. When 
the irate husband reprimanded Eve White, 
she could only deny that she had purchased 
the clothes, and she escaped her husband’s 
further anger by her eagerness to take the 
clothes back to the store in order to re- 
plenish their bank account. 

The major differences between Eve White 
and Eve Black have been summarized as 


follows: 
a 
Eve White Eve Black 


Demure, retiring, in some 
respects almost saintly. 


Face suggests a quiet 

sweetness; the expression 
in repose is predominantly 
one of contained sadness. 


Voice always softly mod- 
ulated, always influenced 
by a specifically feminine 
restraint. 


An industrious and able 
worker; also a competent 
housekeeper and a skillful 
cook. Not colorful or 
glamorous. Limited in 
spontaneity. 


Almost all who know her 
express admiration and 
affection for her. She does 
not provoke envy. Her 
strength of character is 
more passive than active. 
Steadfast on defense but 
lacking initiative and 
boldness to formulate 
strategy of attack. 


Obviously a party girl. 
Shrewd, childishly vain, 
and egocentric. 


Face is pixie-like; eyes 
dance‘with mischief as if 
Puck peered through the 
pupils, 


Voice a little coarsened, 
“discultured,” with echoes 
or implications of mirth or 
teasing. 

A devotee of pranks. Her 
repeated irresponsibilities 
have cruel results on 
others. More heedless and 
unthinking, however, than 
deeply malicious. 


Is immediately amusing 
and likeable. Meets the lit- 
tle details of experience 
with a relish that is catch- 
ing. Strangely “secure 
from the contagion of the 
world’s slow stain,” and 
from inner aspects of grief 
and tragedy.® 


The distinctiveness of the personalities 
of Eve White and of Eve Black shows up on 
projective tests, on electroencephaiograms, 
and in handwriting as studied by experts. A 
“blind analysis” made from the case ma- 
terial by other workers (Osgood and Luria, 
1954) by means of the semantic differential 
method (Chapter 12) also shows distinctive 
personalities and gives some cues as to the 
role diffusions involved. It is fairly evident 
that Eve White’s primary identification is 
with her mother, who had trouble with her 
husband when Eve was young, just as Eve 
now is having trouble with her husband. Eve 
Black’s identification appears to be with her 
father; it is to be regretted that we do not 
know more about him. Those who studied 
the case find no good explanation for Jane, 
A possibility is that she represents the 
grandmother with whom Eve lived after 
her mother was separated from her father 
and went to earn a living in a distant city. 
In any case we appear to have here a case 
of extreme disparity of childhood identifica- 
tions which prevent the achievement of a 
single identity for the various aspects of the 
one individual (see p. 450). 

What can we learn from a case of this 
kind? First of all, we should hesitate to 
make any effort to correlate personality 
strictly with the body, for here we have the 
quite discordant possibilities of an Eve 
White or an Eve Black in the same phy- 
sique. Secondly, we see that the recogniz- 
able unity of an individual personality (the 
personality syndrome) is based solely on its 
behavioral characteristics, for with the same 
body, the same physical and social history, 
personalities as different, yet as individually 
consistent, as Eve White and Eve Black 
emerge. Thirdly, what we find here drama- 
tized is also true to a lesser extent of the 
normal person—that the typical personality 
integrates a number of strands which at dif- 
ferent times and under different occasions 


—————— 


® Quoted, but with some abbreviation, from Thig- 
pen and Cleckley (1954), pp. 141-42. 


may cause us to behave in ways that seem 
very different, and yet reflect certain basic 
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personality needs. The unity of personality 
is at best precarious. 


The Self in Contemporary 
Personality Theory 


Because of some philosophical problems 
connected with the concept of the self, psy- 
chology long managed without any such 
concept. More recently, however, in recog- 
nition of the need for some kind of unifying 
principle or ground for personality, the con- 
cept of the self has been coming back into 
psychology. 

Although the terms of the discussion are 
not yet fully agreed on, many psychologists 
accept a distinction between two aspects of 
the self—one inferred by an external ob- 
server, one of which the subject himself is 
aware. The inferred self, that is, the person- 
ality structure that represents the core of 
decision-making, planning, and defensive- 
ness, can be understood by an external ob- 
server (who may detect unconscious fea- 
tures of which the individual is unaware). 
This aspect of the self is commonly called 
the ego, the term being borrowed from 
Freud, though not adhering precisely to the 
Freudian definition. The ego is, then, a 
construction from behavior, an inference 
that can be made by competent and in- 
formed observers. The word self can then 
be reserved for the self of which the subject 
is aware (sometimes called the phenomenal 
self), the self of self-perception. 


Self-perception 


A newborn child makes no distinction be- 
tween himself and things outside himself. 
Self-perception is an achievement that 
comes through growth and experience. In 
time the child learns that his fingers are tied 
onto his body as his clothes are not; he 
learns that there are other people who treat 
him in special ways and whom he can influ- 
ence. He learns to stand off and take a look 
at himself, to see his behavior in relation to 


others. The result is the complex awareness 
of self. Four aspects of self-awareness are 
worth noting. 


Perceiving the self as an agent. We feel 
responsible for our acts; we pride ourselves 
on our achievements and blame ourselves 
for our failures. This feeling of responsibil- 
ity implies an active someone who does 
things, an actor behind the activity. Be- 
cause we tend to think primarily in concrete 
terms, we often identify this agent with our 
bodies. The body enters self-awareness be- 
cause it is sensitive (the pains of the body 
are my pains) and because it is able to do 
things (it is Z who chop the wood). Threats 
to the body are threats to me. But I and my 
body are not quite one and the same; in one 
sense the body belongs to me and as an 
agent I make use of it. The feeling of effort, 
that I have to force my body to do what I 
wish it to do, gives a subjective basis for 
the distinction between my body and me. 
One source of self-awareness is, then, the 
feeling of the self as in control of the body, 
as something that receives impressions and 
manages the body’s affairs. 


Perceiving the self as continuous. To the 
external observer the continuity of the bod- 
ily organism suffices to make John the same 
person today that he was yesterday. But to 
John himself his identity is maintained by 
his memories—continuous memories dated 
in his personal past. Multiple personalities 
(as in the Eve White case) persist only 
because some of the memories are not 
available. 

The perception of the self as continuous 
makes possible a reflective self-evaluation 
that carries the burdens of the past into the 
present and projects them into the future. 
One becomes especially aware of self in un- 
certainties about the self, in doubts and self- 
criticism. The continuity of the self makes 
the self an object of permanent concern for 
the individual. 


Perceiving the self in relation to other 
people. Just as the personality is largely the 
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result of interpersonal relations, of social 
interaction with other people, so, too, self- 
perception is importantly influenced by 
other people. That is, our self-perceptions 
are formed largely by the acceptances and 
rejections of other people, although we may 
in self-defense deny what they see in us. 
Good mental health requires that our self- 
perceptions do in fact correspond in general 
to the perceptions others have of us; distor- 
tion of self-appraisal and of self-evaluation 
is always found in mental illness. 


Perceiving the self as the embodiment of 
values and goals. Consider what we mean 
by ambition, jealousy, vanity, prestige, 
shame, guilt. Self-regard looms large in all 
of these, Detach them from a perception of 
the self, and the words have no meaning 
for the individual. A system of values and 
attitudes is built up around situations that 
have goal character, that can stir up feel- 
ings of self-enhancement or self-degrada- 
tion. An ideal self (the self I would wish 
to become) is developed, and a person 
judges his actual conduct against this ideal. 
The ideal and the judgments combine to 
give self-perception a central place in social 
motivation. There are those who believe the 
maintenance and enhancement of the self 
to be the central feature of social motiva- 
tion (Combs and Snygg, 1959). The self 
is assuredly an object of primary value to us. 
Because we perceive the self as an object of 
value, its successes and failures are impor- 
tant to us.” 


Measuring self-perception 


The self as perceived by the person is a 
subjective experience, and yet it is not 
wholly inaccessible to objective study. The 
Personality inventory, Previously described, 
rests on self-ratings, and can be interpreted 
as one kind of report on self-perception. As 
ordinarily used, however, the personality 


| 7 The concept of the self is a difficult one, and not 
| yet fully assimilated within contemporary psy- 
chology (e.g., Lowe, 1961). 


inventory is scored against norms obtained 
from a larger population, and thus loses 
something of individual uniqueness. 
Another promising method for the study 
of self-perception is finding increasing use, 
The method, known as the Q-technique 
(Stephenson, 1953), is like the personality 
inventories in that it depends on statements 
that the person accepts as applicable or inap- 
plicable to him, but there the similarity 
ends. The subject, under instructions, sorts a 
large number of statements, perhaps 100, 
into a number of piles, so that the state- 
ments form a distribution from the few least 
applicable to him to the ones most applica- 
ble. The middle piles, which will be the larg- 
est, will contain the statements of ambiguous 
applicability (“sometimes yes, sometimes 
no”; “can’t say”). Now each statement can 
be given a score according to the pile in 
which it is found. The subject is then asked 
to sort the same statements under different 
instructions. For example, he can sort state- 
ments bearing on introversion and extro- 
version as they apply to him in different 
kinds of social situations. “Consider yourself 
at a formal dinner where the guest of honor 
is a distinguished musician,” “Consider 
yourself on a picnic with a few of your best 
friends.” “Consider yourself in a committee 
meeting of a group of experts in a field in 
which you, too, are an expert.” Each state- 
ment gets a score for each condition. These 
scores can be correlated for any two con- 
ditions, and th. results factor-analyzed or 
treated by other appropriate statistical 
methods of analysis. What can be learned 
from such analyses? It is possible to de- 
termine which are the most persistent traits 
as perceived by the individual, and how 
they cluster. Some statements will be found 
to vary more than others in their applica- 
bility; that is, a person does not find himself 
equally introverted or extroverted in all 
social groups: he may be the life of the 
party among his intimates, but easily cowed 
in the presence of strangers (Stephenson, 
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1939). By the use of this method the inter- 
personal nature of traits is kept in the fore- 
ground. 

Another aspect of self-perception holding 
considerable promise has to do with studies 
of body image (Fisher and Cleveland, 
1958), as earlier mentioned in connection 
with the Rorschach test (p. 461). The way 


in which one’s own body is perceived gives 
hints as to one’s self-concept. 

Self-perception and self-evaluation are 
likely to have an increasing place in the 
psychology of personality. The individual as 
a planner and decision-maker, who knows 
what he is about and how he feels, is too 
important to ignore. 


SUMMARY 1. The tendency to group personalities into a few types is a very old 
one. Some theories stress body types, others stress physiology (body chem- 
istry and endocrine balance), some are based solely on behavior (for ex- 
ample, Jung’s classification into introverts and extroverts). Such evidence 
as exists tends to refute type theories; objective measures of temperament 
and personality show little relation to Sheldon’s body types, and other 
measures tend to fall into normal distributions rather than into the bi- 


modal distributions that type theories suggest. 


2. Allport’s theory of personal dispositions is a kind of trait theory that 
he sets against the notion of common traits shared by all people. He pre- 
fers to emphasize the inner organization of motives, traits, and personal 
styles, thus stressing patterned individuality. Within the individual there is 
a hierarchy of traits (or dispositions) from cardinal through central to 
secondary traits. A short list of central dispositions often suffices to de- 
scribe an individual; the listed dispositions vary from person to person and 
are not common traits. 


3. Cattell bases his trait theory on common traits, holding that suffi- 
cient uniqueness can be indicated through combinations of common traits 
present at different strengths. He distinguishes between surface traits, 
grouped together through cluster analysis (because they all correlate to- 
gether), and source traits, arrived at through factor analysis. The hope is 
that a limited number of source traits might suffice to be used in the satis- 
factory appraisal of all personalities, but that day has not yet arrived. 


4. The trait principle is an essential starting point for an empirically 
grounded theory of personality, whatever the nature of that theory, but a 
trait profile is an insufficient characterization of an individual. Some kind 
of meaningful organization of traits is essential in order to characterize 
the person in his interaction with the strains of the environment. 


5. Developmental theories stress the origins of personality in early life, 
and the continuities of development as growth proceeds. 


6. Psychoanalytic theory stresses stages in development, called psycho- 
sexual stages in the classical theory (oral, anal, phallic-Oedipal, latency, 
genital). Erikson has added psychosocial crises as a recognition of the 
environmental influences at each stage. The significance for personality 
development is that throughout life there are residues from each of these 
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stages, especially through fixation (arrested development at one or another 
stage) or displacement (one object of gratification substituting for an- 
other). Two adult personality structures are representative: the compulsive 
and the authoritarian personality. 


7. Learning theories also recognize the continuities in development, but 
emphasize the formation of habits which are then generalized to new 
situations, 


8. Role theory is also a developmental theory, in that role behavior 
has to be acquired appropriate to the role positions that are ready-made 
for the individual, or which he chooses. The stability of personality struc- 
ture is determined by the stability of social structure as well as by the 
stability of the individual’s system of habits, 


9. Theories of personality dynamics are concerned with contemporary 
manifestations of personality in interaction with the physical and social 
environment, particularly as conflicts arise because of discordant trends 
within the personality, or habit conflicts, or role conflicts. 


10. The psychoanalytic theory of personality dynamics is given order 
by the concepts of id, ego, and superego as the persistent features of the 
personality that enter into conflict. The id is irrational and impulsive, seek- 
ing immediate gratification; the ego postpones gratification, so that it can 
be achieved realistically and in socially approved ways; the superego (“con- 
science”) imposes a moral code. 


11. Lewin’s field theory describes personality as regions, with bound- 
aries and tension systems. The adult personality is more highly differen- 
tiated than that of the infant or child; this means that some systems are 
insulated from each other, and energy does not move easily from one to 
the other. Often, under stress, the boundaries may be weakened, energy 
moves more freely, tensions are equalized, and de-differentiation results. 


12. None of the present theories of personality dynamics has succeeded 
in formulating a way in which to characterize all personalities according 
to some common scheme, although the possibility of such a formulation 
clearly exists. 


13. The personality syndrome appears to be the most hopeful way of 
characterizing all individuals according to some common plan, although 
at present syndromes can be specified only for some individuals. A syn- 
drome is a pattern of traits (preferably source traits, in Cattell’s sense) 
which arise through common experiences, so that a number of personali- 
ties can be described as similar according to this pattern, Such a syndrome 
can be useful even though it does not describe a person completely. The 
syndrome has the advantage over a type in that it does not assert too 
much; it has the advantage over unsystematic trait theories in that it seeks 
for a meaningful patterning of traits. It is coherent with developmental 
approaches and with theories of personality dynamics. 


14. The concept of a personality syndrome is clarified by multiple per- 
sonalities, in which several syndromes appear in alternation in the same 
individual. 


15. The concept of the self is increasingly being accepted in contempo- 
rary psychology, after having long been denied a place. In general, the 
word ego is used for the inferred structure of the central core of person- 
ality (an inference that can be made by an external observer), while the 
word self is used for the self of awareness, the phenomenal self, the self 
of self-perception. The self so defined is perceived as an agent, as con- 
tinuous, as reflected by relations with other people, and as the embodi- 
ment of goals and values. Methods of measuring self-perception are being 
developed. 


SUGGESTIONS The best single source on personality theories is the book by Hall and Lind- 
FOR zey, Theories of personality (1957), in which a dozen theories are systemat- 
FURTHER ically but sympathetically set forth, with temperate criticisms. See also David 
READING and von Bracken, Perspectives in personality theory (1957) for the views of 

a number of contemporary American and European psychologists. 

There are a number of textbooks of personality, of which a good represent- 
ative is Stagner, Psychology of personality (3rd Ed., 1961). Books with in- 
teresting flavors of their own are Leeper and Madison, Toward understanding 
human personalities (1959), McCurdy, The personal world: an introduction 
to the study of personality (1961), and Dalton, Personality and social inter- 
action (1961). 

An introduction to Allport’s theory is his small book, Becoming (1955), 
also available in a paperback edition. Some of his papers have recently been 
collected in Allport, Personality and social encounter (1960); the major state- 
ment of his present position is now Allport, Pattern and growth in personality 
(1961). 

Cattell, Personality and motivation structure and measurement (1957) is a 
big book devoted largely to his own researches and theories; a convenient 
shorter introduction can be found in his chapter in Lindzey (Ed.), Assessment 
of human motives (1958), now available in a paperback edition. Guilford, 
Personality (1959) gives an excellent review of personality dimensions, espe- 
cially those arrived at by factor analysis, which allows his summaries to be 
compared with those of Cattell. 

There is an abundant literature on psychoanalysis, much of it available in 
paperback. A very useful introduction to the personality theory is Hall, A 
primer of Freudian psychology (1954), available as a paperback; a good se- 
lection from Freud’s own writings, with an appendix on anxiety and a glossary 
of psychoanalytic terms, is Rickman (Ed.), A general selection from the works 
of Sigmund Freud (1957), also paperbound. ; 

The best single treatment of learning theory and personality is Dollard and 
Miller, Personality and psychotherapy (1950); role theory is emphasized in 


Newcomb, Social psychology (1950). 
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Adjustment, 
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Mental Health 


Conflict 
and 
Adjustment 


The circumstances of life inevitably place 
the personality under strain, even though we 
have many resources for coping with our 
problems. Our motives are not always easily 
Satisfied: there are obstacles to be over- 
come, deficiencies to be supplied, and 
choices to be made. Even when our wishes 
are realizable, there are often long delays 
before they are fulfilled, and such delays 
are thwarting; we are faced with conflict 
and frustration whenever our goal-seeking 
behavior is hampered by blocking and post- 
ponement. Frustrating situations vary from 
petty annoyances to major defeats and dis- 
appointments; it is especially in the face of 
helplessness and hopelessness that we feel 
the full impact of frustration. 


The Nature of Frustration 


A salesman has an appointment with a cus- 
tomer who does not like to be kept waiting. 
He is delayed by a telephone call and rushes 
out to his car to make a ten-second “get- 
away.” He tries the starter several times, 
but the engine will not turn over. He swears 
loudly, jumps out of the car, and slams the 
door. We say that he is being frustrated. 
What do we mean by this? 

A frustrating event is one in which goal- 
directed activity is blocked, slowed up, or 
otherwise interfered with, The salesman 
whose car will not start is in the midst of a 
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frustrating event. His goal-seeking now takes 
a turn; there is a new problem—to start the 
car. 

Psychologists and laymen sometimes use 
the word “frustration” to refer to a state 
instead of an event. That is, as a conse- 
quence of blocked goal-seeking, a man is 
confused, baffled, annoyed. If we were to 
ask him how he felt, he might say that he felt 
“angry and frustrated.” His statement im- 
Plies that frustration is a state of unpleasant 
emotion. But in this book we shall hold to 
the meaning of frustration as the thwarting 
circumstances rather than their conse- 
quences. 

A frustrating or thwarting situation in- 
volves problems. A frustrating problem 
exists whenever goal-seeking behavior has 
been aroused but there exists some barrier 
to satisfaction. Such problems arise through 
obstacles, deficiencies, and conflicts, 


Obstacles and deficiencies 


Obstacles to drive satisfaction are present 
both in the physical and in the social en- 
vironment. The physical world presents such 
obstacles as icy weather, rugged mountains, 
wide oceans, and arid deserts. Many ob- 
stacles to satisfaction are raised throughout 
life by other people or by the customs of 
social living. Children are thwarted by par- 
ental denials, disapprovals, and postpone- 
ments. Larry has the tricycle that David 
wants to ride. Father won't let John drive 
the car until he is seventeen. Alice refuses 
to “go steady” with Bill. Jane, her parents 
insist, is not old enough to marry. The boss 
refuses to raise Jim’s salary. The list could 
be extended endlessly. 

Lack of something in the environment 
prevents need satisfaction quite as effectively 
as an obstacle. A drought can be as frustrat- 
ing to a farmer as a blizzard. Something 
that is lacking has to be provided, just as a 
barrier has to be surmounted. 

Many of the deficiencies found to be frus- 
trating are those within the individual him- 
self. Some people are handicapped by blind- 


ness, deafness, or paralysis. Not everyone 
who wants to can become a distinguished 
musician or painter or can pass the courses 
necessary to become an engincer, physician, 
or certified public accountant. If goals out- 
side of one’s ability are set, need satisfac- 
tion is prevented through such deficiency, 
and frustration occurs. 


Conflicts 


When we say that you cannot have your 
cake and eat it too, we are acknowledging 
the fact of conflict. In any individual there 
are always many motives active at a given 
time, and the goals to which they lead may 
be mutually exclusive. Often a student can- 
not be a major athlete and still earn the 
grades needed to enter medical school. 
Even when only one motive is involved, 
there may be various ways of approaching 
the goal; in such cases conflict arises at the 
point where the paths to the goal diverge. 
You can get an education at any one of a 
number of colleges, but you have to choose 
which to enter. Such a conflict situation 
is frustrating, because smooth-running ac- 
tivity toward the goal tends to be disrupted 
by the necessity for choice. One method of 
analysis describes conflicts as of three types: 
approach-approach,  avoidance-avoidance, 
and approach-avoidance (Lewin, 1935). 
These are defined as requiring a choice be- 
tween two (or more) positive incentives, 
between two negative incentives, or be- 
tween two aspects of an incentive at once 
positive and negative. 

The conflicts of real life often involve 
more than two alternatives; classifying the 
conflicts according to two alternatives is 
convenient but does not, of course, tell the 
whole story. 


Approach-approach conflict 


When a person has two or more desirable 
but mutually exclusive goals, he is tempo- 
rarily torn between them. Two interesting 
classes may be scheduled for the same 
period. Two attractive positions may be- 


come available at the same time. A menu 
may offer a choice among equally attractive 
entrees. When such acceptable alternatives 
occur (all positive incentives), the choice 
is usually made promptly after a brief period 
of vacillation. The period of vacillation and 
indecision is increased, however, as the im- 
portance of the outcome is increased and as 
the alternative goals are made more nearly 
equal. 

Nineteen boys, ages nine to eleven, par- 
ticipated in an experiment in which each was 
presented with pairs of liquids and asked 
to indicate which one of each pair he de- 
sired to drink. The liquids used were orange 
juice, tomato juice, water and lemon juice, 
vinegar, and a saturated solution of salt 
water. Some of these liquids are attractive, 
some are mildly repulsive; for the present 
purpose, however, we may view them as 
lying along a single dimension of degree of 
attractiveness. In the experiment each liquid 
was paired with every other liquid, with the 
names of the liquids accompanying them in 
an exposure apparatus. Each boy indicated 
his choice by moving a lever through an 
arc until a buzzer sounded; smaller move- 
ments were recorded on a tape but did not 
“count.” That is, the boy was free to vacil- 
late until he sounded the buzzer by an ex- 
treme movement to one side or the other. 
The record thus showed the time required 
for decision and provided a graphic record 
of conflict behavior. Each boy made both 
“real” and “hypothetical” choices. After a 
“real” choice, he drank the liquid; after a 
“hypothetical” choice, he did not drink it. 

By summarizing each boy’s choices, the 
experimenter could arrange the liquids in 
a preference series for each boy. The time 
for decision and the amount of vacillation 
could then be studied for pairs of liquids 
differing only slightly and for pairs differing 
more in preference value. The decision time 
decreased when the chosen items were far- 
ther apart in preference (Figure 18-1), Simi- 
larly, the amount of vacillation also de- 
creased (Barker, 1942). 
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Avoidance-avoidance conflict 


Given a choice between two unattractive 
alternatives (both incentives negative), there 
is a strong tendency to escape the dilemma 
by doing something else. The child who is 
told to eat his spinach or go right to bed may 
play with his fork or stare out the window. 
If his choice is forced, he takes longer to 
decide and vacillates more than he would 


in choosing between two attractive alterna- 
tives. 


havior they call forth, 
changes in the attractiveness (or Tepug- 
nance) of the goal as it is approached. The 
nearer one gets to a positive incentive, the 
stronger the approach Teactions; the nearer 
one gets to a negative incentive, the stronger 
the avoidance reactions, When there are two 
attractive goal objects (an approach-ap- 
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proach conflict), Starting toward one of 
them increases the tendency to go toward 
it, at the same time reducing the tendency 
to go to the other, so that a return to the 
state of indecision is unlikely. When there 
are two unattractive goal objects (an avoid- 
ance-avoidance conflict), Starting toward 
one of them increases the tendency to with- 
draw and hence tends to force the individual 
back into indecision and vacillation. The 
spinach becomes more repugnant when it is 
on the fork than when it is on the plate, but 
the thought of bed keeps the child at the 
table. 


Approach-avoidance conflict 


Many incentives are at once desirable 
and undesirable, both Positive and negative. 
The girl likes candy, but she does not want 
to get fat. Skiing is fun, but torn ligaments 
are not. The attitude toward a goal at once 
wanted and not wanted, liked and disliked, 
is called an ambivalent attitude. Ambivalent 
attitudes are very common (Figure 18-2). 
The child runs away from home to escape 
parental domination, only to come running 
back to receive parental protection; his atti- 
tude toward his parents is ambivalent, An- 
other child enjoys school but looks forward 
to vacation; his attitude toward school is 
ambivalent. The approach-avoidance con- 
flict is one of the most important for us to 
understand, for many of the conflicts of or- 
dinary life are of this sort. 

A person confronted by a goal object that 
is at once attractive and dangerous vacillates 
in his approach. The dangers seem less real 
when the goal is at a distance, so that the 
inviting character of the incentive leads to 
approach reactions. But the sense of danger 
increases as the goal is approached, so that 
nearer to the incentive one has a tendency 
to withdraw. This simultaneous tendency 
“to” and “from” leads to vacillation at some 
point near enough to the goal for one to be 
aware of the dangers, but distant enough 
to be safe from them. When a man is about 
to ask the boss for a raise, he is drawn near 


18-2 


A case of ambivalence 


The boy wants both to approach 
the goose and to back away 
from it. Such an approach- 
avoidance conflict results in a 
great amount of vacillation, as 
the attractiveness of the object 
keeps the child in the region of 
conflict, while fear is enhanced 


as he gets closer. 


the boss’s door by the possibility of success, 
but his anxiety about possible rebuff or even 
dismissal mounts as he approaches. The re- 
sult may be several false starts before he 
either carries through his plan or abandons 
it. 

We may illustrate by. two experiments in 
which hungry rats were taught to run the 
length of an experimental alley to obtain 
food at a point made distinctive by the pres- 
ence of a light. This training established 
approach reactions. Then the rats were given 
a bricf electric shock while eating. The 
shock added avoidance tendencies to the 
approach tendencies and hence produced 
an approach-avoidance conflict, or ambiva- 
lence toward the food. 

To test the resulting conflict behavior, 
the rats were placed at the start of the maze. 
The characteristic behavior corresponded to 
that predicted: the rat started in the direc- 
tion of the food but came to a stop before 


Camera Clix 


reaching it. The place of stopping could be 
experimentally controlled by modifying the 
strength of either hunger or shock (Brown, 
1942; Miller, 1959). 

The behavior of the rats in this experi- 
ment can be better understood and ex- 
plained by using the concept of gradients of 
approach and avoidance. By a gradient we 
mean a change in the strength of a tendency 
as related to some other systematic change 
(in the experiment with the rats, a change 
of distance from the goal object). The pull 
of a magnet upon a piece of iron at a dis- 
tance is an analogous (but simpler) gra- 
dient. The pull (or strength of the gradient) 
increases greatly as the distance between the 
piece of iron and the magnet is shortened. 

The method for determining gradients 
was devised as follows. The rats wore a 
light harness so that the experimenter could 
restrain them briefly along the route. When 
they were restrained, the amount of pull on 
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The strength of approach and avoidance is measured by the pull on the restroining 
harness. Note that the avoidance gradient (right) is steeper than the opprooch 
gradient (left). (After J. S. Brown, 1948) 


the harness could be recorded in grams, thus 
providing a measure of the approach tend- 
ency. When restrained near the goal, the rats 
pulled harder than when restrained farther 
from the goal. This increase in pull is shown 
(see Figure 18-3, left) by the slight rise 
in the line representing the gradient of ap- 
proach between the far and the near test. 

Other rats received a brief electric shock 
at the end of the alley. When placed at that 
end of the alley, without shock, they tended 
to run away from the place where the shock 
had been received. When restrained nearer 
to the place of shock, the rats pulled away 
from the place of shock much harder than 
when restrained farther away from it. The 
difference between the test near shock and 
far from shock is shown in the gradient of 
avoidance (Figure 18-3, right). 

Note also that the slope of the two lines 
differs; the line for avoidance is much 
steeper than the one for approach (Brown, 
1948; Miller, 1959). 

How do the results of this experiment on 
gradients of approach and avoidance help us 
understand the results of the experiment on 
ambivalence? If we examine the two plotted 
gradients, the one for approach (Figure 
18-3, left) represents a pull on the harness 
to the left, the one for avoidance (Figure 


18-3, right) represents a pull on the harness 
to the right. When a rat has been fed and 
shocked at the same point, both gradients 
are set up at once. If we imagine the two 
gradients superimposed, they would cross at 
a point between 100 and 150 centimeters 
from the goal. At this point the two oppos- 
ing tendencies would exactly balance. If the 
lines represented the true reaction tend- 
encies, the rat in the experiment on am- 
bivalence would be expected to stop at the 
point where the lines cross, and this is ap- 
proximately what happened. This point of 
intersection can be moved either to the 
right or to the left by changing the strengths 
of either the approach or the avoidance 
tendencies. The effect of increasing the 
shock is to raise the avoidance gradient, 
thus placing the point of intersection far- 
ther from the place of being shocked. These 
predictions could be made from the experi- 
ment on gradients and were confirmed in 
the experiment on ambivalence. 

The two foregoing sets of experiments, 
taken together, illustrate four principles im- 
portant in the understanding of ambivalent 
behavior. 


1. The tendency to approach a positive in- 
centive is stronger the nearer the subject 
is to it. 


2. The tendency to go away from a negative 
incentive is stronger the nearer the sub- 
ject is to it. 

The strength of avoidance increases more 
rapidly with nearness than does that of 
approach. In other words, the avoidance 
gradient is steeper than the approach 
gradient. 

+. The strength of the tendency to approach 
or to avoid varies with the strength of 
the drive upon which it is based. In- 
creased drive tends to raise the height of 
the entire gradient of approach or avoid- 
ance (Miller, 1959). 


In everyday human living the practical 
consequences of conflicts of the approach- 
‘voidance type are very great. The third 
principle helps explain how a person is 
drawn back into an old conflict situation by 
his own tendencies. He follows the pull, be- 
cause at a distance the positive aspects seem 
more inviting than the negative ones seem 
forbidding. The young swimmer who wants 
to show off as a diver is led by his positive 
wishes to climb to the high platform. As he 
climbs, however, he begins to realize that it 
is a long way down to the water. His fears 
mount, and he may suffer the humiliation of 
climbing down again. He need not have 
placed himself in the conflict, but at a dis- 
tance the desire to dive took precedence over 
the fear. Such conflicts are characteristic 
of ambivalence. They are not resolved 
smoothly: even though the conflict situation 
is avoidable, the approach tendencies draw 
the individual back into the zone where the 
avoidance tendencies begin to mount. Every- 
one knows of couples who go steady, break 
up, make up again, only to break up once 
more. Away from each other, their mutual 
attraction takes precedence because nega- 
tive feelings are reduced; close to each other, 
the negative feelings drive them apart. To 
an outsider it appears irrational that people 
who get along so poorly attempt reconcilia- 
tion. Once the ambivalence of their attitudes 
is recognized, however, their attempts at 
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Measuring approach 
and avoidance gradients 


Dr. Neal E. Miller 


The harness permits measurement of the amount of pull 
exerted by the rat, thereby yielding the results plotted 
in Fig. 18-3. 


reconciliation become understandable, even 
if not reasonable. 

A person is often aware of his approach- 
avoidance conflicts and may see them as 
weakness or vacillation, He forbids himself 
the pleasure he yearns for; he feels “weak- 
willed” because he cannot refrain from do- 
ing the things he wishes to avoid. The resolu- 
tion of these conflicts—whether the boy 
overcomes his fear and dives off the high 
board or backs down the ladder, whether 
the alcoholic remains on the wagon or re- 
turns to the bar—is a matter both of the 
individual’s position on the approach-avoid- 
ance gradients and of the strengths of his 
other motives. 

In addition, some complications result 
from the fact that the gradients of real life 
are usually multiple. Alcoholism is not a 
choice merely between the amount of liking 
for the taste of alcohol and the amount of 
dislike for the next morning’s headache; the 
conflict can involve religious scruples, for- 
getting of troubles, losing of self-control, 
seeking of companionship, escaping respon- 
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sibility. Sometimes an approach-avoidance 
conflict is resolved by refusing to select 
either alternative and becoming ill or in some 
other way evading the choice. 


CRITICAL DISCUSSION 


Another approach to the problem of conflict 
resolution has been proposed by economists 
who try to state the circumstances under 
which one item of goods is purchased in pref- 
erence to another when there are limited 
amounts of money available and the pur- 
chaser is attracted to more than one item. 
For example, the purchaser may have to 
choose between buying a hamburger and go- 
ing to the theater or buying a steak dinner 
and staying at home. The economist’s solu- 
tion recognizes that there are compromise out- 
comes and substitute goals (hamburger vs. 
sirloin steak) and that the choice is not just 
between eating and enjoying the theater. The 
prior discussion of conflict oversimplified the 
situation to make it appear that one goal or 
the other had to be chosen, and the only 
compromise was frustration (e.g., the rat vac- 
illating along the path, getting neither food 
nor shock). While the principles of conflict 
resolution as discussed are valid, they repre- 
sent an oversimplification, and the economist’s 
solution in terms of some sort of compromise 
needs to be worked into psychological theories 
as well (Holzman, 1958). 

If the psychologist were able to define an 
individual’s unfulfilled motives as easily as his 
bank account is defined, the treatment of con- 
flict would be simpler. Many individual 
choices require a commitment of large 
amounts of time (as in training for law or 
medicine) so that the choices are exclusive, 
at least for a number of years; thus available 
time acts in somewhat the same way as avail- 
able money to force choices, and hence to 
produce conflict at the moment of choice. 
These choices are often among more than two 
alternatives (i.e., law and medicine are not 
the only careers open). Social institutions may 
force choices; in our culture one can have but 
one wife at a time, so that a single mate must 
be chosen from among many possible ones. 

In addition to many possibilities for satisfy- 
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ing a single motive, choices often involve 
compromises among many considerations. In 
choosing a house, one has to consider price, 
immediate neighborhood, size, distance from 
work, and perhaps other factors; one may 
seldom find all of the considerations to be 
ideal. In choosing a college, one may consider 
its general reputation (if high, an approach 
factor), its tuition (if high, an avoidance 
factor), and a whole host of other aspects 
(location, social life, athletic emphasis, family 
tradition, etc.); and presumably more than 
one college could provide a perfectly accept- 
able compromise for a given individual. 

O 


Immediate Consequences 
of Frustration 


Frustration has both immediate and remote 
consequences. When blocked in his goal- 
seeking, the individual may react imme- 
diately or may develop attitudes toward un- 
certainty or risk-taking that have more en- 
during consequences. We shall first turn to 
a consideration of some of the immediate 
consequences of frustration. These conse- 
quences might equally well be called symp- 
toms or signs of frustration. 

An experiment on the effects of frustra- 
tion in young children illustrates several of 
its immediate consequences. The subjects 
were 30 young children, ages two to five— 
that is, of nursery school and kindergarten 
age. The experiment will be described in the 
present tense, as though we were observing 
it. 

The children come one at a time into a 
room which contains several toys, parts of 
which are missing—a chair without a table, 
an ironing board but no iron, a telephone 
receiver without a transmitter, a boat and 
other water toys but no water. There are 
also papers and crayons. Some of the chil- 
dren set about playing eagerly and happily. 
They make up for the missing parts imagi- 
natively. They use paper as water in which 
to sail a boat or they substitute their fist 
for the telephone transmitter. 
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Another group of children behave quite 
differently. Although they appear to be in 
the same general physical condition as the 
first group, and their clothes show that they 
come from similar social and economic 
backgrounds, something is the matter. They 
seem unable to play constructively, unable 
to fit the toys into meaningful and satisfying 
activities. They play roughly with the toys, 
occasionally jumping on one and breaking 
it. If they draw with the crayons, they scrib- 
ble like younger children. They whine and 
nag at the adult present. One of them lies 
on the floor, stares at the ceiling, and recites 
nursery rhymes, paying no attention to any- 
one else. 

What accounts for the differences in be- 
havior of these two sets of youngsters? Is 
the second group suffering from some sort 
of emotional disturbance? Have some of 
these children been mistreated at home? 
Actually, the children in this second group 
are the same as those in the first group; they 
are simply in a later stage of the experiment. 
They are showing the symptoms of frustra- 
tion—frustration that has been deliberately 
created in the following way. 

After playing happily with the half-toys, 
as described earlier, the children had been 
given an added experience. An opaque 
screen had been removed, allowing them 
to see that they were in a larger room con- 
taining not only the half-toys but other toys 
much more elaborate and attractive. This 
part of the room has a table for the chair, a 
dial and bell for the telephone, a pond of 
real water for the boat. When we see the 
children so unhappy, in this later stage of 
the experiment, a chicken-wire screen has 
been placed between them and their happy 
hunting ground. They are denied the 
“whole” toys; they can use only the “part” 
ones. They are frustrated (Barker, Dembo, 
and Lewin, 1941). 

Why was the half-toy situation satisfying 
the first time and frustrating the second? The 
answer is easy to find. Goal-seeking be- 
havior was satisfied the first time, as the 


children played happily with the available 
toys; in the second stage they knew of the 
existence of the more attractive and satisfy- 
ing toys, and so a new goal had been set up. 
The first day the goal was attainable; the 
second day, it was not. To play now with the 
half-toys is to be stopped short of a richer 
possible experience, and hence is frustrating. 

This experiment illustrates a number of 
the immediate consequences of frustration. 
In discussing some of these consequences, 
we shall make reference to additional details 
of the experiment and draw further illus- 
trations from related experiments and from 
the frustrating experiences of everyday life. 


Restlessness and tension 


In the toy experiment, one of the first 
evidences of frustration shown by the chil- 
dren was an excess of movement: fidgeting 
about and generally restless behavior. Draw- 
ings took the form of scribbling, because the 
muscles were tense and movements were 
thus jerky. This restlessness was associated 
with many actions indicating unhappiness: 
whimpering, sighing, complaining. Unhappy 
actions were recorded for only 7 of the 30 
children in the free-play situation but for 22 
of the same 30 in the frustrating situation. 

An increase in tension and in the level of 
excitement also occurs when adults are 
blocked and thwarted. They blush or trem- 
ble or clench their fists. Children under ten- 
sion fall back upon thumb sucking and nail 
biting; adults also turn to nail biting, as 
well as to smoking and gum chewing, as 
outlets for their restlessness. 


Destructiveness 


Closely related to increased tension and 
restless movements are the rage states that 
lead to destructiveness and hostile attacks. 
In the frustration experiment, kicking, 
knocking, breaking, and destroying were 
greatly increased following frustration. Only 
5 children did any kicxing or knocking in the 
original free-play situation, but 18 did so in 
frustration. 


18 Conflict and Adjustment | 505 


SS... ee 


18-5 


Displaced aggression 


When the rat that has been the object of aggression is 
not present, the attacking rat displaces his aggression 
toward the doll. (From Miller, 19484) 


Direct Aggression. Frustration often 
leads to aggression against the individual 
or object that is the source of the frustra- 
tion. In the experiment just described, di- 
rect attack on the barrier was not uncom- 
mon. In ordinary play situations, when one 
small child takes a toy from another child, 
the second is likely to attack the first in an 
attempt to regain the toy. The victim of a 
slighting remark usually replies in kind— 
though for many adults the aggression may 
be verbal rather than physical. The anger 
engendered when one is blocked tends to 
find expression in some kind of direct at- 
tack. Because the obstacle or barrier was 
the source of the blocking in the experiment, 
the children’s first attempt at problem-soly- 
ing was to get by the barrier or remove it. 
Aggression of this kind need not be hostile; 
it may be a learned way of solving a prob- 
lem. When the obstacle is another person, 
the first tendency is to attack that person, 
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treating him as a barrier. But this may not 
be the only form in which frustration is 
met through aggression. 


Displaced Aggression. Frequently the 
frustrated individual cannot satisfactorily 
express his aggression against the source of 
the frustration. Sometimes the source is 
vague and intangible. Then he does not 
know what to attack and yet feels angry 
and seeks something to attack. At other 
times the person responsible for the frus- 
tration is so powerful that to attack him 
would be dangerous. When circumstances 
block direct attack on the cause of frustra- 


tion, the result is what we call “displaced 
aggression.” Displaced aggression is an ag- 
gressive action against an innocent person 
or object rather than against the actual or 


intangible cause of the frustration. The man 
who is bawled out by his boss may come 
home and take out his unexpressed resent- 
ment on his wife or children. The tongue- 
lashing Bill gives his quiet freshman room- 
mate may be related to the poor grade Bill 
received in the midterm quiz. The child who 
is not getting along well with his playmates 
may come home and pull the kitten’s tail 

Displaced aggression can be demonstrated 
experimentally. One rat is taught to strike 
another by being rewarded for such aggres- 
sion. An electric current gradually builds 
up in the grid on which he stands. When he 
strikes the other rat, the electricity is turned 
off and he escapes the shock. This rewards 
the aggressive behavior. When another rat 
is no longer present, the trained rat directs 
his aggressive behavior toward the “inno- 
cent bystander,” a rubber doll previously 
ignored (Figure 18-5). Thus aggression is 
transferred from an inaccessible to an ac- 
cessible object (Miller, 1948a). 

There are many interesting problems con- 
nected with the processes of displacement. 
Just what kinds of objects will become at- 
tacked in displaced aggression? The more 
similar they are to the objects of direct ag- 
gressive attack, the more likely they are to 


be attacked. As brought out earlier in the 
text, when one stimulus is similar to an- 
other, the response to the second is said to 
generalize from the first. Thus in the experi- 
ment just described, the rubber doll looks 
more like a rat than do the walls of the 
compartment, so that when the second rat is 
absent, the doll is attacked. However, the 
displacement may come about in another 
way: when attack on the frustrating object 
is inhibited through punishment. Thus the 
child cannot retaliate against the parent 
who frustrates him. In that case he is likely 
io displace his aggression, but will he choose 
another adult, similar to his parent? He is 
now in a conflict situation, of the kind de- 
scribed earlier: he would like to attack the 
parent, but that satisfying response is pre- 
vented by his fear of punishment. If another 
adult resembles the parent too closely, the 
fear of punishment will be aroused by him 
also, and so the second adult is unlikely to 
become the object of attack. Some distance 
is needed; when displacement occurs be- 
cause of fear of retaliation, the object of 
displaced aggression must not be too similar 
to the object of direct aggression. It is often 
easier to blame foreigners for our troubles 
than to blame our neighbors. 

An experiment intended to help explain 
the choice of object in displaced aggression 
was performed by Miller and Kraeling 
(1952). The hypothesis was that displaced 
aggression was possible because the posi- 
tive tendencies (to attack) would overcome 
the inhibiting tendencies (to withhold at- 
tack) provided the new stimulus was suffi- 
ciently dissimilar from the original object of 
aggression. Were this not the case, aggres- 
sion restrained against the primary object 
would be restrained against the secondary 
one also. In this experiment, an approach- 
avoidance conflict set up in one situation 
(an alley-maze problem with rats) was 
tested later in the same alley and in two dif- 
ferent alleys. The prediction was that the 
inhibiting tendencies would fall off more 
rapidly than the approach tendencies as the 
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Generalization of a conflict 


Per cent reaching goal 


Different 


Some Intermediate 
Similarity between original 
and test mazes 


Because of the previously experienced conflict, the rat 
hesitates to approach the goal in the original maze; the 
more dissimilar the mazes, the less the old conflict is 
reinstated. (After Miller and Kraeling, 1952) 


new situation became increasingly unlike 
the original one. The results confirmed the 
prediction, as shown in Figure 18-6. It is 
presumed, by analogy, that comparable re- 
lations hold for displaced aggression. That 
is, the new object must be something like the 
original object of aggression, but enough 
different so that the inhibitions against at- 
tack are overcome. 


Apathy 

One baffling feature of human behavior is 
the tendency for similar situations to lead 
to diametrically opposite behavior by differ- 
ent individuals. While a common response 
to frustration is active aggression, another 
response is its opposite—apathy, indiffer- 
ence, withdrawal, inactivity, inattentiveness. 
A study of fifth- and sixth-grade children 
showed that disturbed children were more 
hesitant in turning to direct aggression after 
frustration than the more “normal” children, 
that is, those with fewest “neurotic” symp- 
toms (Zander, 1944). 

When resistance is futile, the frustrated 
person may become sullen and detached in- 
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stead of angry and defiant. Apathy often in- 
dicates that aggressive tendencies are being 
held in check or inhibited, but they may 
express themselves indirectly. 


Fantasy 


When problems become too much for us, 
we sometimes seek the “solution” of escape 
into a dream world, a solution through 
fantasy rather than on a realistic level. This 
was the solution of the child who lay on 
the floor reciting nursery rhymes in the 
frustration experiment (p. 504), and of 
other children in the experiment who crossed 
the barrier by talking about the whole toys 
on the other side. One little girl fished 
through the wire, imagining the floor on the 
other side to be the pond that was actually 
out of reach. 

It will be recalled that one approach to 
the study of the achievement motive is 
through fantasy (p. 144). This suggests that 
the desired level of accomplishment is often 
not achieved and hence appears as an imag- 
ined success, 

Unrealistic solutions are not limited to 
children. The pin-up girls in the soldiers’ 
barracks symbolize a fantasy life that goes 
on when normal social life with women is 
frustrated. But experiments have also shown 
that men on a starvation diet lose their in- 
terest in women and instead hang on their 
walls pictures of prepared food cut from 
magazines (Guetzkow and Bowman, 1946). 


Stereotypy 


Another consequency of frustration is 
stereotypy in behavior, that is, a tendency 
to blind, repetitive, fixated behavior. Ordi- 
nary problem-solving Tequires flexibility, 
striking out in new directions when the 
original path to the goal is blocked. When 
repeated frustration baffles a Person, espe- 
cially if the frustration arises through pun- 
ishment, some of this flexibility appears to 
be lost, and he stupidly makes the same ef- 
fort again and again, though experience has 
shown its futility. 
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Stereotypy has been most carefully stud- 
ied in rats, but parallels can be found in 
human behavior. 

A white rat can be taught to jump to one 
of a pair of stimulus cards attached to win- 
dows by so arranging the cards that the rat 
finds food behind the positive card but is 
punished if he jumps to the Negative card. 
The positive card may be one with a black 
circle on a white background, the negative 
one a white circle on a black background, 
The cards are so arranged that the rat 
knocks over the positive card when he hits 
it, opening the window that gives access to 
a platform where there is a food reward. If 
the rat jumps against the negative card, the 
card does not give way. Instead, the rat 
bumps against the card and falls into a net. 
By varying the positions of the cards, the 
experimenter can teach the rat to select the 
Positive one and to jump consistently to it. 

This discrimination experiment is con- 
verted into a frustration experiment by mak- 
ing the problem insoluble. That is, cach of 
the two cards leads half the time to reward 
(positive reinforcement), half the time to 
punishment (negative reinforcement), re- 
gardless of its position at the left or the 
right. Hence, whichever choice the animal 
makes is “correct” only half the time. The 
result is that the rat, forced to jump, tends 
to form a stereotyped habit of jumping regu- 
larly to one side, either to the right or to 
the left, no longer paying attention to which 
card is exposed. The rat is still rewarded 
half the time and punished half the time 
after having adopted this stereotyped habit. 

Once the stereotyped habit has been 
adopted, it is very resistant to change, so 
much so that it has been called an “abnor- 
mal fixation.” For example, if the rat that 
has come to jump regularly to the right is 
now punished every time he jumps, he may 
continue to jump to the right for as many as 
200 trials, even though the left window re- 
mains open as an easy and safe alternative. 
The behavior is so stereotyped that the al- 
ternative does not exist for the rat (Figure 


18-7) (Maier, Glaser, and Klee, 1940; 
Maier, 1949). 

Further studies must be made before we 
know just what analogies are permissible 
between human behavior and these experi- 
mental results. It is quite possible, though 
not proved, that some forms of persistent 
behavior, such as thumb-sucking in young 
children or stuttering, have become more 
firmly fixed (i.e., stereotyped) because pun- 
ishment and repeated frustration in efforts 
to get rid of them have intensified the un- 
desirable responses. The persistence of dif- 
ficulties in arithmetic and reading and spell- 
ing among bright children (and some adults) 
may be explained in part as a consequence 
of errors similarly stereotyped by early frus- 
tration. 


The experiments of Maier and his collaborators 
have been the source of some controversy. 
There are those (e.g., Wilcoxon, 1952) who 
believe that ordinary principles of reward and 
punishment in learning will account for the 
behavior of Maier’s rats, without calling on 
any novel principle leading to stereotypy. 
Maier’s students have attempted to answer 
this argument, however, insisting that some- 
thing new does occur when punishment is 
frustrating (e.g, Ellen, 1956; also Maier, 
1956). 

We may remind ourselves of the related 
problem raised in connection with the social- 
ization of aggression (p. 141). Why is 
aggressive behavior in children increased both 
by rewarding aggression and by punishing it? 
The result of reward is understandable; pun- 
ishment is more puzzling. In a problem situ- 
ation which does not lead to a resolution, 
punishment may engender a state of hopeless- 
ness, and in this state the subject's behavior 
becomes detached from its environmental con- 
sequences. Behavior is likely to be repetitive, 
stereotyped, ritualistic, and perhaps supersti- 
tious. We shall have to leave this discussion 
unsettled, for there is no present agreed-upon 
answer as to how punishment works. 

n 
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Stereotypy 


- 
N. R. F. Maier 


Dr. 


Shown here is the apparatus used in Maier’s experiment 
on stereotypy. Above: The left window is open, the food 
exposed, and the frustrated rat seems to pay attention 
to it. Below: The rat's jump, however, remains fixated; 
that is, despite the open window the rat continues to 
jump to the right and to bump his nose and fall into 
the net below. 


Regression 

Regression is defined as a return to more 
primitive modes of behavior, that is, to 
modes of behavior characterizing a younger 
age. There are two interpretations of re- 
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gression. One is that in the midst of inse- 
curity the individual attempts to return to a 
period of past security. The older child 
seeks the love and affection once bestowed 
upon him by again behaving as he did when 
younger: crying, seeking parental caresses, 
and so on. This type of regression is called 
retrogressive behavior, a return to behavior 
once engaged in. Such returns to earlier hab- 
its, when more recently acquired ones are 
blocked, have frequently been demonstrated 
in animal experiments (Mowrer, 1940). 
The second interpretation of regression is 
that the childish behavior following frustra- 
tion is simply of more Primitive quality, but 
not actually a return to earlier behavior, 
This kind of regression, in contrast to retro- 
gression, is called primitivation. Thus the 
adult accustomed to the restraints of civ- 
ilized behavior may become so upset by 
frustration as to lose control and Start a 
fist-fight, even though he did no fist-fighting 
as a child. Both forms of regression may, 
of course, occur together. In the frustration 
experiment with half-toys and restricted 
space earlier discussed, regression was 
shown through decrease in the constructive- 
ness of play. We consider that this decreased 
constructiveness is a form of primitivation, 
rather than retrogression, because we do 
not ask whether the child returns to a mode 
of play characteristic of him at an earlier 
age. Without careful case studies we have 
no way of being sure, however, that the be- 
havior was not retrogressive. It is a safe 
conjecture that it was retrogressive in some 
instances. Through a careful device of rat- 
ing, each child’s play in both the free and 
the frustrating situation was appraised as to 
its degree of constructiveness, that is (1) 
according to its likeness to the well-thought- 
out and systematic play of older children, or 
(2) according to its similarity to the frag- 
mentary play of younger children. As a con- 
sequence of frustration the play tended to 
deteriorate, Drawing became scribbling; in- 
stead of pretending to iron clothes on the 
ironing board, children would knock the 
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board down. The total loss in maturity 
shown amounted to 17 months of mental 
age; that is, the play of the children, who 
were two to five years of age, became like 
that of children about a year and a half 
younger. Not all children showed regression; 
some few showed little change, and a small 
minority even showed increased construc- 
tiveness. The Prominence of regression js 
shown in Figure 18-8, in which the changes 
in constructiveness of play for individual 
children are plotted. 

The immediate consequences of frustra- 
tion—the evidence that a person has been 
thwarted—are themselves ways of fighting 
the frustration. They are not merely signs 
of trouble but are also attempts at solution. 
If the solution is successful, the obstacles 
are overcome, the needs met, the conflicts 
resolved, and the frustrating episode is 
ended. However, some personal problems 
endure for a long time. They have contin- 
uing histories, and ways of dealing with 
them become habitual. These ways become 
So typical of the person that they help reveal 
what he is like. When we say that a person 
is aggressive or retiring, that he stands up 
for his rights, that he lets himself get pushed 
around, that he lives in a dream world, that 
he has a suspicious Nature, we are talking 
about ways in which he habitually meets 
frustration. 


Defense Mechanisms 


The immediate reactions to frustration 
(restlessness, destructiveness, apathy, fan- 
tasy, stereotypy, regression) illustrate gen- 
eral techniques that young children adopt 
in order to solve their problems. These at- 
tempts at solution may become habitual, so 
that even at the nursery-school age not all 
children react alike. In adults these habitual 
modes of meeting repeated or continuing 
conflict and frustration are highly individual 
and complex, but a few modes of adjust- 
ment occur so frequently that they have 
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been sorted out and given names. They are 
called defense mechanisms* because they 
protect the individual’s self-esteem and de- 
fend him against excessive anxiety when 
faced with continuing frustrations. 


Purposes served by defense mechanisms 


When the fox in Aesop’s fable rejected 
the grapes that he could not reach “because 
they were sour,” he illustrated a defense 
mechanism known as rationalization. He es- 
caped acknowledging his inability to reach 
the grapes by asserting that he did not really 
want them. In the following discussion we 
shall meet a number of other mechanisms, 
such as projection, in which we falsely at- 
tribute to others the undesirable traits that 
we possess, and repression, in which we 
conveniently forget what might otherwise be 
troublesome. Because nearly all these mech- 
anisms distort reality in one way or another, 
1 The defense mechanisms were first called to the 


attention of psychologists by Freud and other 
psychoanalytic writers. 


Mean, 17.3 


_of play following frustration. Each bar represents the 
children regressed. (After Barker, Dembo, and 


we may well consider what purposes they 
serve. 

We may describe the purposes of defense 
mechanisms both positively and negatively. 
Positively, they seek to maintain or enhance 
self-esteem; negatively, they seek to escape 
or defend against anxiety. The goal of see- 
ing ourselves as commendable, admirable, 
strong makes us enhance our self-respect as 
best we can, partly by denying any mem- 
ory, impulse, or action that might be inter- 
preted as self-belittling or self-degrading and, 
on the other hand, by taking credit for 
whatever appears fine and noble in our be- 
havior. The goal of reducing anxiety is a 
closely related one, for a good deal of anx- 
iety has to do with security of status. In any 
case, a state of anxiety is unpleasant, and 
we seek to avoid such states and to reduce 
them when they arise. 


Chief methods of defense 


All defense mechanisms have in com- 
mon the quality of self-deception, which 
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may be evident in two chief forms—denial 
and disguise. 

The clearest evidence for denial of im- 
pulses, memories, or actions that might 
cause us anxiety or might belittle us comes 
through amnesia, in which memory is tem- 
porarily lost. As we noted earlier (p. 301), 
and as we shall meet again (p. 516), the fact 
that such memories may be recovered with- 
out relearning supports the interpretation 
that they are not “lost” but merely hidden 
by repressive mechanisms. That the lost 
memories tend to be personal, while im- 
personal memories are not lost, supports the 
interpretation that the repression in amnesia 
is often motivated by some form of anxiety 
or guilt. 

Disguise is the second form of self-decep- 
tion. Whenever impulses are falsified, as in 
rationalization, or traits inappropriately as- 
signed, as in projection, the person’s true 
motives are being masked. We shall meet 
other disguises in the mechanisms known 
as “reaction-formation” and “substitution.” 

Three precautions should be kept in mind 
during the discussion of individual defense 
mechanisms: (1) All of the mechanisms are 
to be found in the everyday behavior of nor- 
mal people. Used in moderation, they in- 
crease satisfaction in living and are there- 
fore helpful modes of adjustment. It is only 
when the mechanisms become the dominant 
modes of problem-solving that they indicate 
personality maladjustment. (2) The classi- 
fication of the Separate mechanisms is arbi- 
trary, and the borderlines between them are 
not distinct and clearly marked. Often the 
reaction of an individual to a particular 
frustrating event can show characteristics 
of two or three different mechanisms. (3) 
Labeling behavior (e.g., as displaced ag- 
gression, rationalization, or substitution) 
may provide useful descriptive information, 
but it is never an explanation of the be- 
havior involved. A full explanation requires 
understanding of the needs that make the 
person rely on mechanisms in his attempt to 
solve his problems. 
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1. Rationalization. Each of us wishes 
to act reasonably and on the basis of ac- 
ceptable motives. If we act impulsively, or 
for motives that we do not wish to acknowl- 
edge even to ourselves, we often interpret 
what we have done so that we seem to have 
behaved rationally. Assigning logical rea- 
sons or plausible excuses for what we do 
impulsively is known as rationalization. Ra- 
tionalization does not mean “to act ration- 
ally”; it means to so justify conduct accord- 
ing to personally desirable motives that we 
seem to have acted rationally. 

In the search for the “good” reason rather 
than the “true” reason for what we do, we 
can bring forward a number of excuses, 
These excuses are usually plausible, and the 
circumstances they justify may be true ones: 
they simply do not tell the whole story. A 
number of brief illustrations may serve to 
show how common rationalization is. The 
following classification follows Symonds 
(1949), and the examples are in part his: 


1. Liking or disliking as an excuse: The 
girl who was not invited to the dance 
said she would not have gone if asked 
because she did not like some of the 
crowd. 

2. Blaming circumstances and other people: 
“Mother failed to wake me.” “My tools 
were dull.” (Note that in true rational- 
ization as distinguished from deliberate 
falsifying, the actual situation would be 
that the mother had failed to do the wak- 
ing and the tools were actually dull. But 
the mother may have expected the 
speaker to set the alarm clock as usual, 
and sharpening the tools may have been 
the responsibility of the one who used 
them.) 

3. Procrastination as an excuse: “I was just 
going to telephone you about it.” 

4. Necessity as an excuse: “I bought this 
new model because the old car would 
have had a lot of expensive repairs com- 
ing up before next summer.” 

5. Comparison with others as an excuse: 


“If Johnny is allowed to do it, I guess I 
can, too.” 


While the foregoing examples show the 
person fooling himself instead of others, the 
excuses are of the sort that a person con- 
ceivably might use consciously to put him- 
self in a favorable light with others. We 
therefore need a more convincing illustra- 
tion to show us that rationalization may be 
used when the person is completely unen- 
lightened about the reason for his conduct 
—when, in other words, rationalization is 
unconsciously motivated. Such an illustra- 
tion is provided by the results of experi- 
ments on post-hypnotic suggestion. 

A subject under hypnosis is told that 
when he wakes from the trance he will 
watch the pocket of the hypnotist. When 
the hypnotist removes a handkerchief from 
the pocket, the subject will raise the win- 
dow. The subject is told that he will not 
remember the hypnotist’s telling him to do 
this. 

Aroused from the trance, the subject 
feels a little drowsy, but presently circulates 
among the people in the room and carries 
on a normal conversation, all the while 
furtively watching the hypnotist’s pocket. 
When the hypnotist in a casual manner re- 
moves his handkerchief, the subject feels an 
impulse to open the window, takes a step 
in that direction, but hesitates. 

Unconsciously he mobilizes his wishes to 
be a reasonable person; so, seeking for a 
reason for his impulse to open the window, 
he says, “Isn’t it a little stuffy in here?” 
Having found the needed excuse, he opens 
the window and feels more comfortable. 

Rationalizations may later become genu- 
ine reasons. When they do, the element of 
self-deception disappears, and they enter 
into the realm of thoughtful control of be- 
havior. If at first I do something impulsively 
and then rationalize about it, I may end by 
doing it deliberately—for the very reasons 
that furnished the good rationalizations. 
Perhaps while preoccupied with something 


else, or in the interest of variety, I departed 
from my usual path to the university this 
morning. On the different street I happened 
to see in a sports shop an interesting display 
which I would have missed had I taken my 
usual route. If asked why I took the new 
route, I might rationalize that I wanted to 
look at the sports-shop window (which had 
nothing to do with my choice of routes). 
But tomorrow I might decide to take the 
new route again, for the genuine reason that 
I am interested in what I can see along the 
way. Today’s rationalization may easily be- 
come tomorrow’s reason. 

2. Projection. All of us have undesirable 
traits or qualities that we do not acknowl- 
edge even to ourselves. One unconscious 
mechanism that protects us from acknowl- 
edging them we call projection. In projec- 
tion we protect ourselves from recognizing 
our own undesirable qualities by assigning 
them in exaggerated amount to other peo- 
ple. Our own tendencies are thereby justi- 
fied. Thus we remove the stigma from our 
bad qualities by minimizing them in our- 
selves and by exaggerating them in others. 
Suppose I have a tendency to be critical of 
or unkind to other people, but would dis- 
like myself if I recognized this tendency. If 
I am convinced that those about me are 
cruel or unkind, then any harsh treatment 
I give them is not based upon my bad 
qualities. I am simply giving them what 
they deserve. If I can assure myself that 
everybody else cheats in college examina- 
tions, my unacknowledged tendency to take 
some academic short cuts is not so bad. 
Projection is really a form of rationaliza- 
tion, but the tendency to projection is so 
pervasive that it merits discussion in its 
own right. 

Two experiments highlight the pervasive- 
ness of projection. The first (Sears, 1936) * 


2 We met this same experiment earlier in connec- 
tion with personality structures (p. 480). Note 
that orderliness was there used as a trait name 
instead of disorderliness; this is the same rating 
with its sign reversed. 
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deals with a group of American university 
students, members of three college frater- 
nities. The members of each fraternity were 
asked to rate the other members on four un- 
desirable traits: stinginess, obstinacy, dis- 
orderliness, and bashfulness. The first three 
of these are strongly disapproved-of traits, 
while the fourth is mildly disapproved of. 
Each student was asked also to rate himself 
on each of these traits. In all, 97 men par- 
ticipated in the experiment, 

Some members obviously possessed one 
or another of the traits to a high degree. 
Among these, some, as shown by their self- 
ratings, were aware of their traits; others 
were unaware of them. Our interest centers 
chiefly in those students who possessed an 
undesirable trait in a high degree and yet 
were unaware of possessing it. Such stu- 
dents tended to assign their own undesirable 
traits to others to a greater extent than did 
the rest of the students, 

While the correlations on which these 
interpretations are based were all low, they 
were consistently in the direction that would 
be expected if they were interpreted accord- 
ing to a projection mechanism, 

The second experiment in projection was 
done in Vienna, with graduate students with 
whom the judges in the experiment were 
very well acquainted. The most striking 
finding of this study was a tendency on the 
part of the subjects to go so far in self- 
ratings as to convert bad traits to their op- 
posite. The person who said of himself that 
he was “sincere under all conditions” was 
rated by the judges as lacking in sincerity. 
This subject, of course, found others full of 
sham and insincerity as compared with him- 
self (Frenkel-Brunswik, 1939), 

3. Identification. Just as in projection we 
assign our own bad qualities to other people, 
So in identification we often take other peo- 
ple’s desirable qualities as our own. 

Identification and imitation have much in 
common, but there is a difference. In imita- 
tion we model our behavior after that of 
another person. The child takes the parent 
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as the model, and likes to dress up in adult 
clothing and copy adult ways. To the ex- 
tent that we like the person who is our 
model we might be said to be identifying 
with him. But in true identification we do 
not merely copy a model; we become, in 
fantasy, the very person with whom we 
identify. We do not become merely like 
him, but we are one with him, experiencing 
his success and failures, his joys and sor- 
rows, 

The mechanism of identification explains 
in part the appeal of the theater and of 
novels. We become the hero or heroine, 
whose adventures are in some sense our 
own. The standard mystery story plays upon 
this mechanism. The private detective (with 
whom the reader identifies himself) is usu- 
ally made an attractive and clever person. 
He gives learned discourses on philosophy, 
Chinese vases, or experimental embryology 
while fitting together the fragmentary clucs, 
The reader himself is working on the crime 
as he sees it through the eyes of the detec- 
tive. The police sergeant is made an amus- 
ingly incompetent fellow, to whom the 
reader feels superior, Thus the writer of 
the detective story uses the tendency of the 
reader toward identification as part of the 
craftsmanship of his writing art. The reader 
raises his own self-esteem by identifying 
himself with admirable and heroic charac- 
ters. 

4. Reaction-Formation. A person can 
often conceal a motive from himself by giv- 
ing strong expression to its opposite. We 
have met this tendency, called reaction-for- 
mation, in the foregoing experiment on 
projection in which self-appraisals were oc- 
casionally completely the reverse of fact. 
The mother of an unwanted child may feel 
guilty about not welcoming her child and so 
become overindulgent and overprotective of 
the child in order to assure the child of her 
love and also, perhaps, to assure herself that 
she is a good mother. 

Thus one mother who wished to do every- 
thing for her daughter could not under- 


stand why the child was so unappreciative. 
At great sacrifice she had the daughter take 
expensive piano lessons. She sat beside the 
little girl to assist in the daily practice ses- 
sions. While she thought she was being ex- 
tremely kind to her child, she was actually 
demanding and, in fact, hostile. She was un- 
aware of her own hostility, but, when con- 
fronted with it, she admitted that as a child 
she had hated piano lessons. Under the con- 
scious guise of being kind, she was actually 
being unconsciously cruel to her daughter. 
The daughter, vaguely sensing what was go- 
ing on, developed symptoms that brought 
her to the child guidance clinic. 

The possibility of reaction-formation is 
always present among those who engage in 
“anti” activities, such as censoring salacious 
literature or preventing cruelty to animals. 
The censoring individual may actually be 
fascinated by such literature. He wages a 
campaign against it in order to fight its fasci- 
nation for him. Among the ardent antivivi- 
sectionists there are some who fear their 
own tendency toward cruelty so deeply that 
they become sentimental about protecting 
animals from the implied cruelty of others. 

The existence of reaction-formation in 
some people does not mean that motives can 
never be taken at their face values. Not all 
reformers are moved to action by veiled or 
hidden impulses. Real abuses need to be 
corrected; if a polluted water supply is 
spreading disease, rational men seek to get 
tid of the source of trouble. It would be 
a foolhardy exaggeration to say that those 
who take responsibility for correcting such 
an abuse are illustrating reaction-formation 
against their own unconscious desires to 
poison someone. 

5. Dissociation. In the normal course of 
events, actions, feelings, and thoughts be- 
long together. If you realize that someone 
is hurting you, you feel angry and strike 
back; your thought, your anger, and your 
muscular actions are all part of one har- 
monious whole. But such a unity of think- 
ing, feeling, and doing is easily disrupted 


by the conflicts that early training produces. 
Then dissociation, or a splitting of the total 
activity, occurs. 

Although dissociation takes many forms, 
we shall consider here only two of its mani- 
festations: compulsive movements and ex- 
cessive theorizing. 

Compulsive movements, actions that the 
person feels compelled to repeat over and 
over again, show the splitting off of move- 
ment from the feelings appropriate to them. 
Most people have a few such mannerisms, 
gestures, tics, or ritualistic movements 
(Krout, 1954). 

For some people such compulsive move- 
ments are very important: one person 
avoids the lines on the sidewalk, another 
touches the telephone poles as he walks 
by, a third counts things. Folklore gives us 
a hint of what sort of impulse may be dis- 
sociated: “Step on a crack and you'll break 
your mother’s back.” Why, then, avoid 
cracks? When you avoid cracks, you avoid 
the impulse to injure someone. Thus your 
self-esteem is maintained because, through 
dissociation, your hostile impulses or fears 
are concealed (Figure 18-9). 

Compulsive routines are carried out quite 
automatically, usually with little emotion, 
thus belying the depth of feeling that lies 
behind them. But the compulsive person 
may display excessive emotion when, for 
any reason, his ritualized behavior is inter- 
rupted. He thus shows, indirectly, that the 
behavior is actually strongly motivated. 
Why? In the first place, the ritualistic activ- 
ity stands for something else, not recognized 
by the person himself. A twitching arm may 
substitute for the act of hitting in anger; 
blinking eyes may symbolize a wish to 
look at some forbidden scene, and at the 
same time express a conflict about looking; 
avoiding cracks may symbolize avoiding 
temptation. In the second place, carrying 
out the ritual, without emotion, uncon- 
sciously assures the person that the danger- 
ous or forbidden act for which the move- 
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ment stands will not be carried out, and 

possible guilt is successfully warded off. 
Excessive theorizing is another form of 

dissociation, in which talking or thinking 
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LINES AND SQUARES 


Whenever I walk in a London street, 
I'm ever so careful to watch my feet; 
And I keep in the squares, 
And the masses of bears, 
Who wait at the corners all ready to eat 
The sillies who tread on the lines of the street, 
Go back to their lairs, 
And I say to them, “Bears, 
Just look how I'm walking 
in all of the squares!” 


Compulsive behavior in both children and adults reduces 
anxiety by a magical, ritualistic Protection against a 
worry or fear. The true basis for the anxiety is often 
unacknowledged, as indeed it is in the Milne poem, The 
child's fears are not really “the bears who wait at the 
corners.” (From the book When We Were Very Young, 
by A. A. Milne, illustrated by Ernest H. Shepard. Copy- 
right 1924 by E. P. Dutton Co., Inc. Renewal 1952 by 
A. A. Milne. Reprinted by permission of E, P. Dutton Co., 
Inc., and Methuen & Co., Ltd.) 


about something becomes a substitute for 
action, and the person thereby avoids the 
feelings of self-depreciation which might 
otherwise result from the incapacity for ac- 
tion. A young psychologist, for example, 
found participation in group discussion very 
difficult. He then became interested in the 
theory of group discussion, took a notebook 
along to record what people did in discus- 
sion groups, and so protected himself from 
feeling inadequate as a group member, 
Young people, somewhat confused in their 
religious feelings as part of their strugele 
with parental authority, may get into cnd- 
less arguments about theological matters, 
thereby protecting themselves by words 
from strong feelings. 

6. Repression. By this time we are pre- 
pared to see how each new mechanism is 
a method of protecting a person from full 
awareness of impulses that he (perhaps un- 
consciously) would prefer to deny. If the 
impulse is denied entirely, we have the 
mechanism of repression. 

As we learned in the discussion of emo- 
tional control in Chapter 6, repression must 
be distinguished from suppression. The proc- 
ess of suppression is one of self-control— 
keeping impulses, tendencies, or wishes in 
check and perhaps holding them privately 
while denying them publicly. In such an in- 
stance, the person is aware of a suppressed 
impulse. In repression, the person himself 
is unaware of whatever it is that is repressed. 
The amount of repression that goes on de- 
pends in part upon the culture. Some cul- 
tures, such as those of China and Japan, are 
said to rely much more upon suppression 
than upon repression. Western cultures, 
such as those of Germany and the United 
States, are said to rely much more upon 
Tepression (Hsu, 1949). This distinction 
means that in the Oriental cultures many 
social controls are external. They lead peo- 
ple to behave in ways that simply “save 
face” in the presence of others. In Western 
cultures, the controls are internal: we are 
supposed to behave according to the dictates 


of conscience regardless of those about us. 
The distinction is a relative one only, for 
there are both suppressive and repressive 
controls in all cultures. 

Another way of stating the social dif- 
ference between a culture emphasizing sup- 
pression and one emphasizing repression is 
to say that suppressive cultures depend 
upon shame as a means of social control, 
while repressive cultures depend upon guilt. 
True shame cultures rely on external sanc- 
tions for good behavior, not, as true guilt 
cultures do, on an internalized conviction 
of sin. Shame is a reaction to other people’s 
criticism. A man is shamed either by being 
openly ridiculed and rejected or by fantasy- 
ing that he has been made ridiculous. In 
either case it is a potent sanction. But it re- 
quires an audience or at least a man’s fan- 
tasy of an audience. Guilt does not. In a 
nation where honor means living up to 
one’s own picture of oneself, a man may 
suffer from guilt though no man knows of 
his misdeed and a man’s feeling of guilt 
may actually be relieved by confessing his 
sin (Benedict, 1946). 

Repression, if completely successful, 
would mean a total forgetting—a total ab- 
sence of awareness of the personally unac- 
ceptable motive and a total absence of be- 
havior resulting from such a motive. Usu- 
ally, however, repression is not completely 
successful, and impulses find indirect ex- 
pression. Many of the defense mechanisms 
already discussed serve repression, as they 
protect the individual (by means of the 
several disguises) from awareness of his par- 
tially repressed impulses. 

Cases of amnesia (recoverable memory 
loss) illustrate some aspects of repression. 

In one such case, a man was found wan- 
dering the streets of Eugene, Oregon, not 
knowing his name or where he had come 
from. Study by means of hypnosis and other 
techniques made it possible to reconstruct 
his history and to restore most of his mem- 
ories. Following domestic difficulties he had 
gone on a drunken spree completely out of 


keeping with his earlier social behavior, 
and he had subsequently suffered deep re- 
morse. His amnesia was motivated, first 
of all, by the desire to exclude from memory 
the mortifying experiences that had gone 
on during this spree. He succeeded in for- 
getting all the events before and after the 
spree which might remind him of the spree 
itself. Hence the amnesia spread, and he 
completely lost his sense of personal iden- 
tity. When his memories returned, he could 
recall events before the drinking episode as 
well as subsequent happenings, but the 
deeper repression of the period of which he 
was most ashamed successfully protected 
him from recalling its disagreeable events 
(Beck, 1936). 

Experimental studies have succeeded in 
demonstrating some of the typical charac- 
teristics of repression. In most of them, the 
subject had suffered failure that caused some 
loss in self-esteem. Later his recall of these 
self-depreciating events was distorted (e.g., 
Aborn, 1953). 

7. Substitution. The last defense mech- 
anism we shall consider is the one that best 
succeeds in fulfilling its function, that is, 
solving a person’s problems and reducing 
his tensions without exposing to him (or to 
the world) motives or tendencies of which 
he or his culture disapproves. This is the 
mechanism of substitution, whereby ap- 
proved goals are substituted for unapproved 
ones, and activities that have possibilities of 
success are entered upon instead of activities 
that are doomed to failure. 

Substitution is sometimes divided into 
two forms: sublimation and compensation. 
Both are incompletely understood, but the 
families of behavior to which they refer are 
familiar and important. 

Sublimation is the process whereby so- 
cially unacceptable motives find expression 
in socially acceptable form. The desire for 
sexual gratification, if frustrated, may be 
sublimated in the writing of love letters or 
poetry or in painting. According to psycho- 
analytic theory, in the sublimation of the 
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sexual impulse the energy of the original 
impulse finds expression through another 
means. The expression is disguised, but it 
is the original impulse that gains expression; 
hence successful sublimation reduces ten- 
sion and leads to satisfying behavior. This 
is the theory, but it has been subjected to 
criticism. A study of 40 adult males sug- 
gests that the sublimation of sex is seldom 
fully successful; although normal sexual out- 
lets may not be used, some forms of resid- 
ual sexual expression are usually present 
(Taylor, 1933). Whether or not direct subli- 
mation takes place, substitute activities un- 
doubtedly occur when a basic drive is 
thwarted. These may be called attempts at 
sublimation and, whether or not they are 
completely successful, they serve in part to 
reduce tension. Sexual behavior satisfies 
other motives than those affecting tension in 
the sex organs—motives such as those cen- 
tering around companionship, dependency, 
being mothered, and mothering. Some of 
these associated motives can be successfully 
satisfied by activities not satisfying primary 
sex needs. 

Compensation is a strenuous effort to 
make up for failure or weakness in one ac- 
tivity through excelling in either a different 
or an allied activity. The boy who fails at 
games may compensate for the failure by ex- 
cessive study in order to gain recognition 
in the classroom. Here, a completely dif- 
ferent activity substitutes for the athletic in- 
effectiveness. 

A peculiar form of compensation known 
as overcompensation comes in an attempt 
to deny a weakness by trying to excel where 
one is weakest, The weakness thus acts as a 
goad to superior performance. Such over- 
compensation was much stressed by Alfred 
Adler, one of the early psychoanalysts who 
broke with Freud and set up his own system 
of individual psychology (Adler, 1917; Ans- 
bacher and Ansbacher, 1956). Illustrations 
are not hard to find. The power-driven dic- 
tators of recent times have been mostly men 
of short stature, who may have suffered a 
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sense of physical powerlessness for which 
they overcompensated by a struggle for 
political might. Mussolini, Hitler, and Stalin 
were short, as was Napoleon before them. 
Theodore Roosevelt, a frail boy with weak 
eyes, took up boxing at Harvard and later 
led the Rough Riders during the Spanish- 
American War. Overcompensation is an 
energetic and effective (though not neces- 
sarily admirable) way of meeting weakness, 


Rationality and Irrationality in 
Adjustment to Personal Problems 


Man is capable of rational problem-solving; 
that is, he can face a problem squarely, 
weigh the alternatives according to their 
probable consequences, and take action 
guided by the results of deliberation. Our 
knowledge of the defense mechanisms tells 
us, however, that much behavior that ap- 
pears to be activated by conscious reasoning 
is in fact directed by unconscious motives. 


Limitations upon direct problem-solving 


It is possible to attack and solve a per- 
sonal problem as we do any other kind of 
problem—such as one in mathematics or 
science—by asking clear questions, assem- 
bling evidence, judging the possible conse- 
quences, and trying to verify in practice 
what we have concluded from the evidence. 
There are two chief reasons, however, why 
we are often not able to solve our personal 
problems in a straightforward, rational man- 
ner. 


1. A person’s motives or emotions may 
be so strongly involved that they distort the 
evidence or the problem itself, so that the 
person is incapable of direct problem- 
solving. The self-deceptive mechanisms that 
we have been considering tend to set up such 
obstacles. For example, the engineering or 
medical student who finds himself failing 
cannot admit to himself that he is not bright 
enough to pursue these courses at the col- 


lege of his choice, and he must therefore 
find a rationalization instead of solving his 
academic problem. If he gets sick, he con- 
verts an academic problem into a health 
problem; if he becomes a subject for dis- 
ciplinary action, he converts an intellectual 
problem into a moral one. When defense 
mechanisms hold sway, the person himself 
sets obstacles in the way of a rational solu- 
tion to his problems. 

2. Sometimes there are too many un- 
knowns in the equation. The world in which 
we live is not sufficiently orderly to permit 
fully rational problem-solving. Thus at best 
a man has to take risks based on his best 
estimates against the uncertainty of the fu- 
ture; while the most rational solution is to 
estimate probabilities, this may not satisfy, 
and so his anxiety may be relieved by adopt- 
ing a superstitious or fatalistic solution. 


Because of these limitations upon purely 
reasonable conduct—limitations both inter- 
nal and external—man is often tempted to 
fall back on irrational mechanisms. 


How mechanisms may contribute 
to satisfactory adjustment 


How successfully can a person use de- 
fense mechanisms to avoid or reduce anxiety 
and to maintain self-esteem? If defense 
mechanisms were not partially successful, 
they would not persist as they do. They may 
provide a protective armor while we are 
learning more mature and realistic ways of 
solving our problems. When we no longer 
need the defenses, their importance fades, 
and we increasingly face our problems ac- 
cording to the demands of the total situ- 
ation. The defense mechanisms thus help 
toward satisfactory adjustment in several 
ways. 


1. They give us time to solve problems 
that might otherwise overwhelm us. If we 
are able to rationalize failures that would 
otherwise cause us to despair, or if we can 
find partial justification for conduct that 
would otherwise make us despise ourselves, 


such defense mechanisms sustain us until 
we can work out better solutions to our con- 
flicts. They provide palliatives comparable 
to those drugs that reduce symptoms with- 
out curing disease. Some of the antihista- 
mines, for example, get rid of the sneezing 
and itching and watering of eyes of the hay- 
fever victim until he takes the pollen tests 
that will get at the causes of those symp- 
toms. The temporary relief helps him to live 
more comfortably until he is cured. Ulti- 
mately, of course, he wants to find a cure so 
that he will no longer need the drugs. So, 
too, one should no longer need his defense 
mechanisms if he attains realistic ways of 
solving his personal problems. 

2. The mechanisms may permit experi- 
mentation with new roles and hence teach 
new modes of adjustment. Even when we 
adopt new roles for faulty reasons, as in re- 
action-formation, or when we misjudge peo- 
ple, as in projection, we expose ourselves 
to corrective experiences from which we may 
learn social techniques. We may judge some- 
one to be unkind, but as we discover his 
genuine acts of kindness we may learn to 
correct our error in judgment. What begins 
as self-deception may provide occasions for 
modifying the self. 

3. Rationalization, by starting a search 
for reasons, may lead to rational conduct in 
the future. The tendency to justify behavior 
that we have found satisfying may lead to 
false reasons, but it may also lead to a more 
careful analysis of cause-and-effect relation- 
ship. If the latter occurs, as pointed out 
earlier, a present rationalization may be- 
come a future reason. 

4. Behavior illustrative of a mechanism 
may be socially useful and even creative. 
Romantic poetry or art, even though it is 
produced as a substitute for, or sublimation 
of, unfulfilled desires, may still be valuable 
art. So, too, compulsive tendencies may lead 
to concentrated effort on a task. The per- 
son who works hard toward well-defined 
objectives because of an excessive need for 
achievement may, in fact, achieve a great 
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deal. Thus the defense mechanisms may get 
us over rough spots and give a motivational 
lift leading to more satisfactory adjustments. 


Why the defense mechanisms fail to 
provide satisfactory adjustment 


Nearly all the statements just made about 
the usefulness of the mechanisms can also 
be reversed to point up their failures. The 
person who depends upon defense mech- 
anisms for protection may never be forced 
to learn more mature ways of behaving; the 
roles adopted through the mechanisms may 
remain unrealistic, leading to withdrawal 
from social contacts rather than to improved 


relationships with people; rationalizations 
may take the form of useless rituals or 
wasteful compulsions instead of creative ef- 
fort. 


Even socially useful behavior, if it has its 
roots in irrational purposes, will not prove 
completely satisfying to the person himself, 
Energetic action that is motivated by drives 
foreign to it will not completely satisfy, for 
tension reduction is incomplete because the 
incentives are inappropriate to the drive. 
Actions based on such defense mechanisms 
never reach their goals; the drive continues 
(Hitler and Stalin remain short), and the re- 
sulting ambitions may know no bounds. 
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SUMMARY 


1. Frustration arises whenever ongoing, goal-seeking activity is ob- 
structed. The chief causes of frustration are obstacles, the opposition fur- 
nished by things or other people; deficiencies in the environment or in 
the person himself; and conflicts. Conflicts are of three major types: ap- 
proach-approach, avoidance-avoidance, and approach-avoidance. 


2. These conflicts and the resulting behavior can be understood accord- 
ing to four principles: the gradient of approach, the gradient of avoidance, 
the greater steepness of the avoidance gradient, and the heightening of the 
gradients with increased motivation. 


3. Among the immediate consequences of frustration are the following 
six: (1) restlessness (and tension), (2) destructiveness and aggression, 
(3) apathy, (4) fantasy, (5) stereotypy, and (6) regression. They show 
us how important it is to understand the behavior of individuals when 
their goal-seeking behavior is blocked. 


4. The defense mechanisms represent habitual efforts to meet more en- 
during conflicts. Among the defense mechanisms found in everyday be- 
havior are: rationalization, projection, identification, reaction-formation, 
dissociation, repression, and substitution. This list is not complete, and 
there is much overlap. The defense mechanisms have two purposes in 
common: to protect the individual against excessive anxiety and to main- 
tain his self-esteem. They serve these purposes and effect tension reduc- 
tion by means of self-deception, the denial of impulses, and the disguise 
of motives. 


5. Many personal problems can be solved rationally, that is, by taking 
into account the evidence, the alternatives available, and the consequences 
of each of the alternatives. But clear, logical choice is difficult for two 
reasons: (1) The person’s own emotions and prejudices often get in the 
way of such a choice. (2) The future is always uncertain, so that there 
are always unknowns and risks have to be taken. Here defense mech- 


anisms often enter. When defense mechanisms are employed in modera- 
tion and do not exclude more realistic facing and solving of problems, 
they may increase the sense of well-being and so serve a useful purpose, 
sometimes protecting the person until he can reach a realistic solution. 
But actions based on defense mechanisms can never be genuinely satisfy- 


ing because they are impelled by motives irrationally related to the de- 
fensive behavior. 


SUGGESTIONS The experimental analysis of conflict has been best formulated by Miller in | 
FOR a chapter entitled “Liberalization of basic S-R concepts; Extensions to con- 
FURTHER flict behavior, motivation and social learning” in Koch, Psychology: a study 
READING of a science, Vol. 2 (1959). The original discussion of the three types of con- 
flict appears in Lewin, A dynamic theory of personality (1935). 

Frustration as a source of aggressive behavior is documented in Dollard and 
others, Frustration and aggression (1939), as a source of stereotypy in Maier, 
Frustration: a study of behavior without a goal (1949), Both are now avail- 
able in paperbound editions. 

The classical account of the defense mechanisms is Anna Freud’s The ego 
and the mechanisms of defense (1937); the most thorough outline and discus- 
sion of the many mechanisms that have been proposed is Symonds’ Dynamic 
psychology (1949). Several experiments relating preferred defenses to various 
background factors, including socioeconomic class, are reported in Miller and 
Swanson, Inner conflict and defense (1959). 
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Psychotherapy 


In one way or another each of us is in- 
evitably involved in conflict; all people are 
occasionally placed under strain. The per- 
son whose mental health is good is better 
able to withstand such strains than one 
whose mental health is faulty, just as the 
person in better physical health can stand 
exposure or recover from infection more 
readily than one in poor health. The branch 
of psychology that is known as clinical psy- 
chology is especially devoted to these prob- 
lems: it seeks to discover and promote bet- 
ter mental-hygiene practices so that the 
general level of mental health will be raised, 
and also to develop and apply methods of 
psychological readjustment through which 
those with personality disturbances can be 
restored to health. 


Mental Health 


It is always easier to identify illness than 
health. We might say that a person is healthy 
if he is not sick, but such a definition does 
not distinguish between a level of robust 
health and mere absence of symptoms of 
disease. We need a positive characterization 
that tells us more than that a mentally 
healthy person is not mentally ill. A posi- 
tive program for mental health goes beyond 
the prevention of disease and requires many 
trained people other than physicians to 
carry it out. 


522 | 


DED SIDISDSSOOSSSS 5 


Adjustment vs. maladjustment 


A mentally healthy person can be charac- 
terized as an adjusted person. This state- 
ment means that he is not unduly distressed 
by the conflicts he faces. He attacks his 
problems in a realistic manner; he accepts 
the inevitable; he understands and accepts 
his own shortcomings and the shortcomings 
of those with whom he must deal. The 
maladjusted person, by contrast, is unduly 
disturbed by his conflicts. He often tries to 
solve his problems by denying reality. He 
commonly tends to take issue with other 
people over matters that cannot be helped, 
or he may withdraw from other people so 
that mutually satisfactory solutions are im- 
possible. The gross distinction between ad- 
justment and maladjustment is evident 
enough, but there are two misunderstand- 
ings about adjustment that must be cleared 
up. 

It is, first, a misunderstanding to suppose 
that an adjusted person is without emotional 
conflicts. Adjustment refers to the manner 
of handling conflicts—to the manner of liv- 
ing with them as well as to the manner of 
resolving them. In a culture such as ours, 
some conflicts always arise. The adjusted 
person recognizes this fact and knows when 
he is making compromises or acting incon- 
sistently. He does not have to defend him- 
self by distorting the situation, nor does he 
have to feel guilty for failing when he has 
done the best he can under the circum- 
stances. 

A second misunderstanding is that the ad- 
justed person must be a social conformist. 
Adjustment through conforming may, and 
often does, result in less conflict than pro- 
testing. A person who lives comfortably 
under the rules of the group with which he 
associates is saved some of the problems 
that confront the social reformer. But a 
reformer can be as well-adjusted as a con- 
former. The reformer may have a vision 
of the good society that he seeks, he may 
associate with others who agree with him, 
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and he may accept on a realistic basis the 
clashes with those who disagree. 


Productivity vs. unproductivity 


A mentally healthy person is also a pro- 
ductive person. That is, he has a quality of 
spontaneity in work and in social relations 
that we recognize as creative, as using his 
potentialities and powers (e.g., Fromm, 
1947, p. 84). A productive attitude is a 
quality of relatedness to things and people. 
there is productiveness in being a good 
friend, a good roommate, a good home- 
maker. It is not necessary to be especially 
talented in order to be creative; a very 
talented person may, in fact, be uncreative. 
We think of highly trained musicians or 
artists who are skilled performers or crafts- 
men but who lack the spark of originality or 
productivity. The mentally healthy person 
is able to use his endowments, whether 
meager or ample, in productive activity. He 
may not be brilliant, but he can be adequate. 


Zest vs. malaise 


A person in good physical health has a 
high energy level. He can do hard work, en- 
dure strain, and go enthusiastically about 
his business. A person in poor physical 
health becomes fatigued easily, avoids ef- 
fort, and lacks enthusiasm. One of the fre- 
quent signs of poor mental health, similarly, 
is a readiness to fatigue, a desire to avoid 
effort. Indeed, it is often difficult to distin- 
guish between fatigue that is due to organic 
illness and fatigue that is due to emotional 
conflict. 

A mentally healthy person has zest for 
living; he does not have to drive himself to 
meet the demands of the day, but instead 
seeks out the opportunities for useful ac- 
tivity, for play, and for good fellowship. 
Such healthful zest has to be distinguished, 
of course, from an exaggerated restlessness 
that makes activity an escape from conflict; 
frenzied overactivity is as unhealthy as over- 
fatigue. A zestful attitude arises from the 
same condition as that for productive activ- 


ity in general: freedom from the burden of 
conflicts that are unrecognized, denied, or 
badly handled, and a positive orientation 
toward valued ends. 

It is sometimes argued that people who 
suffer from unresolved emotional conflicts 
do creative work precisely because they suf- 
fer. Artists such as Van Gogh and Gauguin 
were artistically productive but emotionally 
disturbed, and one wonders if achieving 
mental health would have robbed them of 
creative power. The question is debatable, 
but it is clear from their lives that these 
artists achieved their artistic products at 
the cost of great pain to themselves, their 
families, and their friends. Although a few 
people somehow turn their troubles to ad- 
vantage, many other people are unable to 
use their creative abilities because their 
conflicts inhibit their productivity, as in the 
following illustration. 

An engineer neglected his work because 
he felt that all technical inventions were be- 
ing misused for warfare. His personal diffi- 
culty with controlling his aggressive im- 
pulses led him to subject conventional so- 
cial institutions and other people to intense 
criticism. His trouble in understanding and 
controlling his own hostility made it impos- 
sible for him to work at his occupation 
(Fenichel, 1945, p. 178). 

One positive goal of mental health is to 
free the individual to use his abilities to the 
full. There are enough realistic reasons for 
productive and creative effort to allow us 
to question the necessity for neurotic moti- 
vation. It may be that neuroticism more 
often holds back or distorts creativity in- 
stead of enhancing it (see pp. 364-65). 


Mental Disorders 


The normal person's quota of symptoms 


The distinction between health and illness 
is not a sharp one, and a person well within 
the range of normal health is seldom en- 
tirely free of the symptoms of sickness. Con- 


19 Mental Health and Psychotherapy | 523 


sider physical defects: How many people 
have no cavities in their teeth, no skin 
blemishes, no colds? Yet most people are 
healthy. Similarly, people who are well 
within the range of normal mental health 
may have occasional outbursts of temper, 
may get a headache after an unpleasant 
argument, may lose their appetites or be- 
come nauseated because of an emotional 
crisis, may become suspicious that someone 
is talking about them. As we go on to con- 
sider some of the symptoms of mental dis- 
order, we will do well to acknowledge that 
each of us has his quota of symptoms, and 
that to be free of mental illness does not 
require us to be symptom-free.* 


Psychoneuroses 


The less severe forms of mental disorder, 
troublesome enough to call for expert help 
and occasionally requiring hospitalization, 
are called psychoneuroses (plural form of 
psychoneurosis). These disturbances are 
often merely more extreme forms of normal 
defense mechanisms; they fall somewhere 
on a line between normal mental health 
and severe psychotic disorders. In the psy- 
choneuroses we see individuals attempting 
to cope with their conflicts and anxieties, 
but suffering because the defenses they use 
are not adequate. 

Some of the psychoneurotic reactions 
are anxiety reaction, conversion reaction, 
phobic reaction, and obsessive-compulsive 
reaction.* 

Anxiety reactions of psychoneurotic in- 
tensity commonly represent a diffuse dread, 
accompanied by tenseness, palpitation, 
sweating, nausea. The anxiety is like fear 
without an object, the fear that something 
dreadful is about to happen, that the in- 
dividual will no longer be able to cope with 
1 A person with any doubts about the severity of 

his symptoms should not hesitate to consult a 

mental health counselor. 

The terms used to describe mental disorders 
throughout this chapter are those Officially 


adopted by the American Psychiatric Associa- 
tion (1952). 
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his problems. Such anxiety, sometimes called 
“free-floating,” is very different from the 
fear of real danger, such as an attack by a 
wild animal, or from the phobias mentioned 
below. 

Conversion reactions, formerly called 
hysteria or conversion hysteria, appear in 
the form of paralyzed limbs, or as insensi- 
tive (anesthetic) portions of the body, or in 
uncontrolled outbursts of laughing or cry- 
ing. The presumption is that anxiety has 
been reduced or dispelled by being “con- 
verted” into symptoms that serve the uncon- 
scious purposes of the patient. For example, 
if, through conversion reactions, a soldier’s 
legs become paralyzed, he is protected from 
acknowledging his fear of battle, which 
would be belittling to him; he is likely to 
be sent away from the battle front, so that 
the occasion for his fear will be removed; 
discharged from the army, he will probably 
recover the normal use of his legs, for he 
has no organic or structural injury. 

Phobic reactions are excessive fears of 
certain kinds of situations in the absence of 
real danger, fears that beset the patient even 
though he knows there is no danger. His 
neurotic reaction means that there is an 
unconscious source of his apprehension. 
Typical phobias are fear of open places 
(agoraphobia) and fear of closed places 
(claustrophobia). A person suffering from 
claustrophobia, for example, may find it im- 
possible to ride in an elevator because its 
walls confine him in an intolerable manner. 

Obsessive-compulsive reactions occur in 
three major forms: obsessive thoughts— 
thoughts that recur persistently—often un- 
welcome and disturbing; compulsive acts— 
irresistible urges to repeat a certain stereo- 
typed or ritualistic act; a combination of 
obsessive thoughts with compulsive acts, 
such as thoughts of lurking disease germs, 
combined with the compulsion of excessive 
handwashing. We have already met the 
milder forms of compulsive behavior as one 
of the common defense mechanisms. 


Psychotic disorders 


The person with a psychotic disorder 
(psychosis, plural psychoses) is more se- 
verely disturbed than one with a psycho- 
neurotic disorder. His personality is dis- 
organized, and his normal social function- 
ing is greatly interfered with. Experts are 
not in agreement about the distinction be- 
tween psychoneuroses and psychoses. Some 
believe that the differences are so great that 
they are two disease entities, differing in 
kind rather than in degree, just as lobar 
pneumonia, caused by a pneumococcus, dif- 
fers from the common cold, caused by a 
virus, despite some similar symptoms. 
Others, whose views appear to be gaining in 
popularity, believe that there is a continuity 
from normality through psychoneurosis and 
psychosis, the differences being largely a 
matter of severity of the symptoms. 

The functional psychoses (officially, dis- 
orders of psychological origin without 
clearly defined tangible cause or structural 
change) include the affective reactions 
(manic-depressive reaction and psychotic- 
depressive reaction), the schizophrenic re- 
actions, and paranoid reactions. 

Manic-depressive reactions are character- 
ized by recurrent and exaggerated changes 
of mood from the normal to either the 
manic phase of strong excitement and ela- 
tion, or to the depressive phase of extreme 
fatigue, despondency, and sadness. A few 
patients exhibit the whole cycle, but more 
vary between the normal mood state and 
one of the extreme phases, depression being 
the more common. Not all depressions of 
psychotic intensity classify as manic-depres- 
sive reactions; some, classified as psychotic- 
depressive reactions, are not cyclical but 
arise as a consequence of a severe personal 


crisis. 

Schizophrenic reactions, by far the most 
common disorders among hospitalized men- 
tal patients, are so named because they rep- 
resent a lack of harmony or split between 
aspects of personality functioning (schizo 


derives from a Greek root meaning “split or 
divided”) .* The split is particularly notice- 
able between emotion and conduct. A once 
well-groomed and socially acceptable per- 
son may become slovenly and lose all emo- 
tional interest in home and friends. Very 
often the patient withdraws from reality into 
a world of his own. The patient may have 
hallucinations, that is, sense experiences in 
the absence of appropriate external stimuli, 
such as imaginary “voices” talking to him in 
abusive language. Schizophrenic symptoms 
come in great variety, and there are nine 
official subclasses of the disorder; the whole 
family of disturbances given this name is 
not well understood. The disorder may mani- 
fest itself as early as childhood or late in 
life, though the most common time of inci- 
dence is in late adolescence and early adult 
life. 

Paranoid reactions are characterized by 
persistent systematized delusions. Delusions 
differ from hallucinations in that they are 
false beliefs rather than false sense percep- 
tions. The paranoid person may react en- 
tirely normally except when his delusions 
are touched upon. Then he is sure that his 
inventions have been stolen, that he has 
been deprived of a great fortune by unscru- 
pulous people, or that someone has given 
him “the evil eye.” Delusions often take the 
form of either delusions of grandeur (the pa- 
tient believes he is Napoleon) or delusions 
of persecution (the patient has suffered at the 
hands of his enemies). Paranoid symptoms 
are common in some types of schizophrenia, 
and most hospitalized cases with paranoid 
symptoms are classified as schizophrenics. 
The “true” paranoid is so intact in respects 
other than his systematized delusions that 
he may manage very well outside a hospital. 
In paranoia we see an extreme of defense 
mechanisms common to us all: the mecha- 
nisms of rationalization and projection, The 
delusions of grandeur are elaborate ration- 
3 Note that the split is not usually into multiple 

personalities, as in the Eve White case (Chapter 

17). 
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19-1 


Ulcers in executive monkeys 


Medical Audio Visual Dept., Walter Reed Army Inst. of Research 


Both animals receive brief electric shocks ot 20-second intervals. The one at the left (the “executive”) has 
learned to press the lever in its left hand, thus Preventing shocks to both animals, provided the lever is 
Pressed at least once every 20 seconds; the lever in the right-hand monkey's box is a dummy. Although 
both monkeys receive the same number of shocks, only the “executive” monkey develops the ulcers. (After 


Brady, 1958) 


alizations, and the delusions of persecution 
are clearly projections. 


Organic and functional illness 


The psychoneuroses and psychoses de- 
scribed in the foregoing sections are classi- 
fied as “psychogenic,” or “functional,” 
meaning that there is no identifiable organic 
change in the brain or nervous system asso- 
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ciated with them. There are in addition to 
these reactions many kinds of mental dis- 
turbance associated with known organic 
changes in the brain or nervous system: dis- 
orders associated with alcoholism, syphilis, 
acute infections, tumors, gunshot wounds. 

When we call an illness functional or psy- 
chogenic, we do not mean that there are no 
changes in the nervous system associated 


with it. There may indeed be some hered- 
itary basis for susceptibility to the particu- 
lar disturbance. We imply, however, that 
the changes are of the kind that take place 
in learning and habit formation, rather than 
the kind associated with bacterial infection 
or surgical damage. If the changes are of 
the functional variety, the disorder is more 
likely to be reversible, that is, more sus- 
ceptible to cure through a kind of re-edu- 
cation process, than is an organically based 
illness, The possibility of functional illness 
was recognized, and treated as such, over 
900 years ago by the Arabian physician 
\vicenna, who died in the year 1037. 


A certain young man of Gurgan, by the 
Caspian Sea, lay sick of a heart malady 
which baffled all the local doctors. Avicenna 
(his identity being then unknown) was in- 
viled to give his opinion, and, after exam- 
ining the patient, requested the collabora- 
tion of someone who knew all the districts 
ind towns of the province, and who re- 
peated the names while Avicenna kept his 
finger on the patient’s pulse. At the mention 
of a certain town he felt a flutter in the 
pulse. “Now,” he said, “I need someone 
who knows all the houses, streets, and quar- 
ters of the town.” Again a certain street 
was mentioned, and the same phenomenon 
was repeated, and a third time, when the 
names of the inhabitants of a certain house- 
hold were enumerated. Then Avicenna said, 
“It is finished. This lad is in love with such 
and such a girl who lives at such and such 
an address; and the girl’s face is the pa- 
tient’s cure.” They were brought together 
and married and the cure was completed.* 


Moreover, functional psychological illness 
may be associated with organic physical 
change in parts of the body other than the 
nervous system. These are the illnesses 
commonly called psychosomatic. A dramatic 
illustration is provided by experiments on 
the induction of duodenal ulcers, colitis, and 
other gastrointestinal disturbances in mon- 
keys through a conditioning procedure 
(Brady and others, 1958). In one arrange- 
ment, monkeys participated in the experi- 


‘Quoted by Miller and McLean (1941), from 
Whitwell (1936). 


ment in pairs, each monkey being confined 
in a chair-type restraining device (Figure 
19-1). An electric shock was delivered at 
intervals. One of the monkeys (whimsically 
called the “executive” monkey) had a lever 
that could be used to turn off or prevent the 
shock. When he pressed the lever, the shock 
was turned off for both monkeys. Thus both 
monkeys suffered identical shocks; if their 
physiological damage were due to shocks, it 
would affect both equally. What happened 
was that only the “executive” monkey de- 
veloped the ulcers; apparently the constant 
alertness required to turn off or prevent the 
shock produced a continuing state of tension 
that resulted in the ulcers. The helpless 
monkey, who could only take the shocks as 
they came, was somehow less reactive and 
less disturbed (Brady, 1958). 

While the psychogenic or functional ori- 
gins of symptoms in psychoneurosis and in 
some psychotic reactions have been rather 
firmly established, present knowledge is too 
fragmentary for us to state dogmatically the 
relative importance of hereditary suscepti- 
bility and psychogenic factors in producing 
the more severe disturbances. 


CRITICAL DISCUSSION 


Arguments over organic vs. functional factors 
in the causation of mental disease have cen- 
tered lately around schizophrenia, the most 
common form of psychotic reaction. The fact 
that schizophrenia is at present classified as 
a “functional” psychosis does not mean that 
it will necessarily remain in that category. 
Current research on schizophrenia can be 
classified into four groups, each group having 
a different point of view about cause: 


1. Research stressing functional causation. 
The most prevalent theory of the functional 
type is that something in the early mother- 
child relationship predisposes to schizophrenia. 
The mother may be overdemanding, overtly 
rejecting, or dominating through the kind of 


a 
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submissiveness that makes her cooperate to 
absurd limits (Tietze, 1949); perhaps the 
main point is that the mother (not the father) 
dominates the child’s life (Kohn and Clausen, 
1956). Although psychiatrists agree in their 
impressions of the mothers of schizophrenics, 
actual study does not differentiate them from 
the mothers of neurotics (Block and others, 
1959). 

An additional line of evidence points to the 
significance of childhood loss of a parent by 
death in certain late-appearing schizophrenias 
(J. R. Hilgard and Newman, 1959, 1961), 

2. Research stressing heredity. Careful 
search of the family histories of schizophrenics 
permits a statement of the probability that 
other members of the family will also have 
schizophrenic symptoms. One such study re- 
ports that if one identical twin has schizo- 
phrenia, his twin will tend to have it in 86 
per cent of the cases studied, whereas the sec- 
ond twin of a fraternal twin pair will have it 
in but 14 per cent of the cases. Because 
identical twins are born from a single ovum, 
they have common heredity; fraternal twins 
are no more alike than ordinary brothers and 
sisters, Hence this study as well as related ones 
lend support to the theory that heredity is a 
factor in the development of schizophrenia 
(e.g, Kallmann, 1953, 1959; Kallmann and 
Roth, 1956).° 

8. Research stressing biochemical factors. 
It may be that as a result of some hereditary 
defect (or other causes) schizophrenics me- 
tabolize products that cause their mental 
symptoms. Some investigators (e.g., Hoffer 
and Osmond, 1959) have therefore searched 
for products (especially steroids) in the blood 
or urine that differentiate schizophrenics from 
other persons. 

The logic of the drug studies calls for two 
additional kinds of evidence to answer the 
following questions: (1) If the kinds of chemi- 
cal products found excessively in schizo- 
phrenics’ blood or urine are injected into a 
normal person, will he develop symptoms re- 
sembling those of schizophrenia? (2) If known 
chemical antidotes to these products are in- 
jected, will the symptoms of schizophrenics 
be alleviated? While a clear answer cannot be 
given to these questions, partial evidence is 
encouraging to those who believe in a chemi- 


i 


ë This problem was discussed earlier, Chapter 15, 
p. 437. 
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cal basis for the symptoms. A drug that is 
a derivative of lysergic acid (known as LSD- 
25) if injected produces hallucinatory symp- 
toms in a normal person which somewhat re- 
semble those in schizophrenia (Hoch, 1955). 
Drugs known to be antagonistic to LSD-25 
sometimes have ameliorative effects in schizo- 
phrenia. All these drugs have chemical simi- 
larities with adrenalin, with the chemical prod- 
ucts that result from its metabolism, or with 
its neutralizers. The drugs are marketed under 
many names, two of which are the so-called 
tranquilizers, chlorpromazine and reserpine 
(Kolb, 1956). The results of research are not 
yet sufficiently established to provide a chemi- 
cal explanation of schizophrenia. For a critique 
of such studies, see Kety (1959). 

4. Research stressing local brain functions. 
Some experimenters explore the electrical ac- 
tivity of the brain by inserting needles into 
specific portions and studying the responses. 
Electrical stimulation via electrodes implanted 
deeply into the brains of schizophrenic pa- 
tients has in some cases produced increased 
alertness and clarity of thought (Heath, 1954) 


All of these developments are promising, 
all are controversial, and they are not mutmally 
exclusive. For a review from many vantage 
points, see Jackson (1960). 
m 


Prevalence of mental disorders 
and the prospect of cure 


Severe mental illness is an important so- 
cial problem. Some 750,000 patients are be- 
ing cared for at any one time in the mental 
hospitals of the United States, and they oc- 
cupy half of all hospital beds. The cost of 
caring for mental patients with public funds 
today runs over one billion dollars annually. 

The most prevalent diagnosis is schizo- 
phrenic reaction; individuals classified as 
having this illness make up about half the 
state hospital population. The admission 
rate is 16 per year per 100,000 population, 
as compared with 4 per 100,000 for the af- 
fective reactions (Felix and Kramer, 1953). 
The number of psychoneurotics admitted to 
hospitals is only slightly smaller than the 
affective-reaction group of psychotics, al- 
though there are more psychoneurotics 


treated as outpatients who therefore do not 
become entered on hospital records. 

Careful estimates based on New York 
State studies suggest that 1 out of every 10 
babies born today will be hospitalized for 
mental illness at some time during his life 
(Goldhamer and Marshall, 1953). 

Severe mental illness is by no means 
hopeless. About half the patients admitted 
to mental hospitals are eventually discharged 
ıs improved or recovered, most of these 
within the first year of entering the hospital. 
(he percentage is higher for well-equipped 
and well-staffed hospitals using modern 
treatment methods. At present 55 to 60 per 
cent of the schizophrenics, who represent 
the largest group of hospitalized patients, 
show recovery or improvement sufficient to 
permit discharge from the hospital. Many of 
them are not permanently well; some have 
repeated periods in the hospital. Research is 
continuing in the hope that better methods 
of treatment may be found. Promising ad- 
vances are being made both in psychother- 
apy (treatment by psychological means) 
and in somatotherapy (treatment of the 
body), the latter with the aid of drugs, elec- 
tric shock, surgery, and other methods. 

The tranquilizing drugs have produced 
such dramatic results in some cases of se- 


carefully considered in the original source. 
substantially but for reasons having little to 


SOU bles 6 and 8. The differences in the ‘ 
Sonor: Galake mer SET Ce); en rates for those above 50 (not shown i 


do with the prevalence of mental illness in those years. 


vere mental illness that physicians have pre- 
scribed them somewhat indiscriminately. As 
early as 1956 the American Psychiatric As- 
sociation felt called upon to release a state- 
ment cautioning against their casual use. 

The prevalence of psychoneuroses, the 
less severe disorders, is hard to estimate be- 
cause the disorders are ill-defined and merge 
with the normal and because psychoneu- 
rotics are usually treated outside of hos- 
pitals and do not enter into the statistics of 
disorder. Two careful surveys, one in Mary- 
land (Lemkau, Tietze, and Cooper, 1941) 
and one in Tennessee (Roth and Luton, 
1943), found an incidence of psychoneu- 
rosis of 3 or 4 per thousand; more recent 
studies, by different methods, suggest that 
these figures are probably too low. 

Two community studies, one in a large 
city (New York) and another in a small 
town in Nova Scotia, arrived at higher fig- 
ures on the extent of symptoms of disturbed 
mental health. The New York study arrived 
at a figure of 30 per cent of the population 
as having clinical symptoms sufficient to 
disturb their everyday lives (Rennie, 
1955). That this high figure is not due 
solely to the strains of urban life is indi- 
cated by the figure arrived at for the small 
town. The second study (Leighton, 1955) 


definitions of “admission rate” are 
n the table) have risen 
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found 37 per cent of the people 18 years 
and over sufficiently impaired by psychiat- 
ric symptoms to be in need of help. 

The question arises whether or not the 
conditions of modern life have increased the 
amount of mental illness. The most careful 
study to date yielded the kind of results 
presented in Table 19-1. The data permit 
the conclusion that there was no increase in 
severe mental illness between 1885 and 
1940 for women under 50 or men under 
40. Additional data and other considera- 
tions led the authors of the study to con- 
clude that there was no demonstrable dif- 
ference in the incidence of psychotic dis- 
orders for either men or women over this 
period. 


Techniques of Psychotherapy 


Treatment of personality disturbances by 
psychological means is known as psycho- 
therapy. There are several kinds of special- 
ists in this field. Milder problems can be 
settled with the help of nonprofessional ad- 
visers such as parents or friends. Trained 
advisers, guidance workers, or psycholog- 
ical counselors work in community agencies 
such as family service associations and 
child guidance and mental health clinics. 
Most school systems provide help on aca- 
demic or vocational problems or give coun- 
sel on the personal problems arising at 
home or in school. 

A pattern of cooperation that developed 
within child guidance clinics has now come 
to be fairly widespread in other agencies 
concerned with mental health. In these clin- 
ics, a team of workers representing three 
professions works together on each case: a 
psychiatrist, a clinical psychologist, and a 
psychiatric social worker. Together they col- 
lect the pertinent facts, discuss a plan for 
treating the case, and agree on a division of 
responsibility. In any one clinic the division 
of labor among the members of the team 
may vary from case to case, but is deter- 
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mined in part by the special competences 
of the three professions. 

A psychiatrist is a medically trained spe- 
cialist, whose experience covers both cases 
in mental hospitals and in outpatient clin- 
ics. In the team approach he takes medical 
responsibility in addition to any specific role 
he may have in an individual case. A psy- 
choanalyst is a specialist within psychiatry 
who uses the methods and theories derived 
from Sigmund Freud. A psychoanalyst is 
today almost always a psychiatrist,” but a 
psychiatrist is often not a psychoanalyst. 

A clinical psychologist has had graduate 
training in psychology, has usually earned 
the Ph.D. degree, and has served special in- 
ternships in the fields of testing and diag- 
nosis, counseling and psychotherapy. and 
research. He tends to administer and inter- 
pret the psychological tests used in the 
clinic, but uses his other skills as well 

A psychiatric social worker uswally has 
earned a master’s degree at a graduate 
school of social work, including an intern- 
ship, and has special training in interview- 
ing in the home and in carrying treatment 
procedures into the home and community. 
Because of this special training, the social 
worker is likely to be called upon to collect 
information about the home and to inter- 
view relatives, in addition to carrying a 
share in the therapeutic procedures with the 
patient. 

In mental hospitals a fourth professional 
person joins the team: the psychiatric 
nurse. Psychiatric nursing is a specialty 
within the nursing profession and calls for 
special training in the handling of severely 
disturbed mental patients as well as those 
on the way to recovery. 

The following discussion of psychothera- 
peutic techniques does not specify the pro- 
fession to which the counselor belongs; the 
assumption is that he is a trained and com- 
petent member of any one of these profes- 
sions. 


6 There are a few “lay” psychoanalysts, that is, 
analysts without the M.D. degree. 
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Environment and 
delinquency 


This map of Chicago shows how the 
rate of delinquency is related to 
residential standards. The rate is 


highest at the center of the city +p see 
,0 to 3. 
where slums are abundant; it de- ZB 2.0 102.9 


creases progressively as one moves 
toward the suburban areas. (From 
Shaw, McKay, and others, 1942) 


Social readjustments 


Because personality is largely a social 
product, the readjustment of a disturbed 
personality often can be achieved by chang- 
ing his relation to his social environment. 
Improvement takes place either because the 
environment changes or because the person 
is helped to relate himself to it in new ways. 


Changing the Environment. When the 
home addresses of urban youths who come 
into conflict with the authorities are plotted 
on a city map, it is generally found that 
they tend to concentrate in a few areas of 
the city, usually in transitional areas be- 
tween the central business sections and the 
more favored residential sections (Figure 
19-2). In these transitional or disintegrating 
sections (where residences are gradually be- 
ing replaced by used car lots, temporary 
warehouses, or other unstable enterprises) , 
both the social and physical environments 
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favor delinquency. When recreation centers 
are placed in these areas, providing more 
normal outlets for the energies of youth, 
the delinquency rate commonly goes down 
(Shaw, McKay, and others, 1942). 

Frequently a delinquent child from a bad 
home environment shows improvement 
when placed in a good foster home. Juve- 
nile court authorities usually prefer foster 
home treatment to institutional care for the 
delinquent child (Merrill, 1947). Change 
in environment is useful in other kinds of 
disturbances than delinquency. Children 
raised in orphanages, for example, some- 
times develop personality difficulties that 
may be eliminated by good foster home 
placement. 


Training in Social Skills. Social adjust- 
ment requires social skill. If a child is to 
be accepted by other children, he must have 
something to offer in group activities. He 
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must be a useful member of the ball team, 
for example; he must know how to play 
games according to the rules. Occasionally 
a child who is having adjustment difficulties 
needs to be taught certain skills. The boy 
who throws a ball like a girl can be taught 
to throw like a boy. The child in nursery 
school who cries when someone gets the 
toy he wants can be taught to take turns or 
to assert his rights. Perhaps the girl needs 
help in how to dress; perhaps the boy needs 
to learn to dance. The need for training in 
social skills is not limited to childhood. 
Adults, especially if they find themselves in 
a markedly different environment from that 
in which they were raised, can often im- 
prove their adjustment by acquiring the 
skills the new environment demands. These 
social skills may be relatively superficial 
things, but by acquiring these skills, a per- 
son can improve his social participation 
and hence personality adjustment. 


Traditional counseling 


A person in trouble usually seeks both 
help in understanding his problems and ad- 
vice about the next steps to take. The giv- 
ing of advice or counsel is no doubt the 
most typical form of psychotherapy, 
whether by parents and teachers, clergymen 
and lawyers, or by physicians and psychol- 
ogists. Professional counseling takes many 
forms. Among these are vocational coun- 
seling, industrial counseling, secondary 
school and college counseling, marriage 
counseling, and religious counseling. 

Several assumptions ordinarily enter into 
traditional counseling. One of these is that 
the counselor is an expert, with resources 
of knowledge and experience superior to 
those of the client. His role therefore some- 
what resembles that of an educator; he im- 
parts information, interprets facts, and 
widens (or limits) the choices before the 
client. A second assumption is that the 
counselor is wiser than the client in under- 
standing and interpreting the client’s prob- 
lems. Hence the client relates his life his- 
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tory so that the counselor may gain insight 
into his problems and help him see his way 
through them. A third assumption is that 
the counselor, because he is not caught in 
the client’s conflicts, will be more objective 
and clear-headed in analyzing alternatives 
that will lead to decisions. The relationship 
between client and counselor is similar to 
that between patient and physician. The 
physician is the expert on disease. When the 
patient tells his health history and recounts 
his symptoms, the physician gets leads to 
follow up with blood tests or other diag- 
nostic methods. When the physician has de- 
cided what is wrong, he prescribes the 
treatment—anything from an aspirin to a 
major operation. His expertness and au- 
thority are accepted. 

The counselor who uses traditional meth- 
ods is often successful, but occasionally 
runs into difficulty, as does the physician at 
times. Some patients, for instance, seem to 
be unable to follow a prescribed diet, though 
they may know the diet is important to 
their health. The doctor who tells a man 
to give up alcohol is likely to be correct in 
both his diagnosis and his recommendation, 
but unsuccessful in his cure. Because many 
people with psychological maladjustments 
find it hard to accept advice (even good 
advice), other techniques of readjustment 
have grown up to supplement traditional 
counseling. 


Client-centered counseling 


A method which seeks to escape the limi- 
tations of traditional counseling has been 
developed by Rogers and his associates 
under the name of client-centered counsel- 
ing (Rogers, 1951; Rogers and Dymond, 
1954)—a name which suggests that the 
method is the opposite of authoritative ad- 
vice-giving. The method is called “client- 
centered” to distinguish it from traditional, 
“counselor-centered” counseling; its pur- 
pose is to have the client rather than the 
counselor arrive at the insights and make 
the decisions. 


Client-centered counseling can be de- 
scribed rather simply, although in practice 
it requires great skill and is much more 
subtle than at first appears. The counselor 
begins by structuring the interview, that is, 
by explaining the terms of agreement be- 
tween him and the client: the responsibil- 
ity for working out his problems is the 
client’s; he is free to leave at any time, and 
it will be his choice whether or not to re- 
turn; the relationship is a private and con- 
fidential one, as in other counseling rela- 
tionships; the client is free to speak of inti- 
mate matters without fear of reproof or of 
having the information given to others. Once 
the interview is structured, the client does 
most of the talking. Usually he has a good 
deal to “get off his chest.” The counselor 
is a patient but alert listener. When the 
client stops, as though expecting the coun- 
selor to say something, the counselor usu- 
ally acknowledges and accepts the feelings 
the client has been expressing. For example, 
if the client has been telling about how he is 
nagged by his mother, the counselor may 
say: “You feel that your mother tries to 
control you.” His effort is to clarify the 
feelings the client has been expressing, not 
to judge them or to elaborate on them. 

What usually happens is that the client 
begins with a rather low evaluation of him- 
self, but in the course of facing up to his 
problems and bringing his own resources to 
bear on them he turns to the positive. For 
example, one reported case began with state- 
ments such as the following: 


Everything is wrong with me. I feel ab- 
normal. I don’t do even the ordinary things 
of life. Im sure I will fail on anything I 
undertake. I'm inferior. When I try to imi- 
tate successful people, I'm only acting. I 
can’t go on like this.’ 


By the time of her eleventh and final 
interview she expressed the following atti- 
7 From the case of Miss Tilden, reported by Sny- 

der and others (1947), pp. 128-203. All names 


in reported cases have been changed to protect 
the subjects’ privacy. 


tudes, contrasting strikingly with those of 
the first interview: 


I am taking a new course of my own 
choosing. 

I am really changing. 

I have always tried to live up to others’ 
standards that were beyond my abilities. 

I've come to realize that I’m not so 
bright, but I can get along anyway. 

I no longer think so much about myself. 

I'm much more comfortable with people. 

I'm getting a feeling of success out of my 
job. 

I don’t feel quite steady yet, and would 
like to feel that I can come for more help 
if I need it. 


To see whether this kind of progress is 
typical, experimenters have carefully ana- 
lyzed recorded interviews. When the client’s 
statements are classified and plotted, the 
course of therapy turns out to be fairly pre- 
dictable. For example, in the early inter- 
views the client spends a good deal of time 
talking about his difficulties, stating his 
problem, describing his symptoms. In the 
course of therapy, he increasingly makes 
statements showing that he understands the 
meaning for his personality of the topics be- 
ing discussed, that he foresees a favorable 
outcome. By classifying all the client's re- 
marks as either problem restatements or 
statements of understanding and insight, one 
can see the progressive increase in insight as 
the counseling proceeds (Figure 19-3). 

What does the counselor do to bring 
about these changes? First and foremost, he 
creates an atmosphere in which the client 
feels his own worth and significance. The 
atmosphere arises not as a consequence of 
technique but out of the therapist's convic- 
tion that every person has the capacity to 
deal with his psychological situation and 
with himself, “to deal constructively with 
all those aspects of his life which can po- 
tentially come into conscious awareness” 
(Rogers, 1951, p. 24; Rogers, 1961). 

In accepting this point of view, the 
counselor is not merely a passive listener, 
for if he were the client might feel that the 
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19-3 
Changes during client-centered counseling 
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Results for 10 subjects and 60 interviews in client-cen- 
tered counseling are shown here, with three to nine 
interviews per subject. Stating of the problem gradually 
gives way to increased frequency of statements indicat- 
ing understanding. (Drawn from data presented by 
Seeman, 1949) 


counselor was not interested in him. So 
the counselor listens intently and tries to 
show in what he says that he can see things 
as the client sees them. In the beginning, 
Rogers, as the originator of client-centered 
counseling, laid great emphasis upon hav- 
ing the counselor try to clarify the feelings 
expressed by the client. Rogers now believes 
that method to be too intellectualistic; he 
currently places the emphasis upon the 
counselor’s trying to adopt the client’s own 
frame of reference, upon his trying to see 
the problems as the client sees them, al- 
though without becoming emotionally in- 
volved in them. To have therapeutic value, 
the change in the client must be a change in 
feeling, a change in attitude, and not merely 
a change in intellectual understanding. 

A great deal has been learned from those 
who advocate and practice client-centered 
counseling. It is too early to know with cer- 
tainty what its range of usefulness will be 
and wherein its limitations lie. Its techniques 


have been applied within play therapy, 
group therapy, and even in classroom teach- 


ing. 


Group therapy 


The two major threats to mental health 
are (1) excessive conflict, with feelings of 
helplessness, tension, and anxiety, and (2) 
isolation from one’s fellows, with feelings 
of loneliness and rejection. The psycho- 
therapist seeks, on the one hand, to help the 
client break the deadlock of his conflicts 
and, on the other hand, to help him achieve 
more satisfactory interpersonal relations. 
When we state the aims of therapy in this 
way, we can foresee that there might be 
some advantage in group therapy, in which 
conflicts are resolved in the presence of 
other people, and in which the members of 
the group achieve mutual respect, support, 
and affiliation through working on their 
problems together, 

Group therapy, in one form or another, 
has gone on informally for many years. 
Camp counselors have been able by group 
discussions to help children who come to 
summer camps. They have thereby im- 
proved the child’s relations to his fellows 
and raised the child’s respect for himself as 
an accepted member of the group. Children 
have found help in scout troops and in 
other clubs under wise and friendly leader- 
ship. 

More recently, psychologists and psy- 
chiatrists have come to recognize group 
therapy as a scientific psychotherapeutic 
method to be planned and studied like any 
other acceptable method (Powdermaker and 
Frank, 1953; Slavson, 1950). In develop- 
ing formal group techniques, they have 
built on a variety of prior experiences with 
therapeutic methods. 

The advantages of group therapy over 
individual therapy are two: (1) the method 
saves time, because one therapist can help 
several people at once, and (2) the group 
provides experiences of communicating with 
and interacting with other people not pos- 
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Release therapy 


Here in a clinic a boy harm- 
lessly works off his aggression 
on a large inflated toy. Also 


available are life-sized rag 


dolls that make substitute 


brothers and sisters. 


sible between the client and the therapist 
alone. The second advantage needs further 
tudy, but it may very well be found that 
some clients respond better to group therapy 
han to individual therapy. It is also possible 
that for some individuals a combination of 
individual and group experience may be de- 
sirable. 


Therapy with children 


It was indicated above that not all psycho- 
therapy is based upon words. With young 
children a good deal of use is made of their 
spontaneous self-expression in play. A 
child’s play is more than an outlet for excess 
energy. It is a natural medium of self-ex- 
pression; through it he may come to grips 
with his problems. He may be said to “play 
out” the solutions to his problems, just as 
an adult may “talk out” the solutions to his. 
Making use of the play situation as an aid 
to solving the child’s adjustment problems is 
called play therapy. 

The room to which the child comes is 
well supplied with play materials. It has a 
sink with running water, so that he can play 
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with clay and paint. A dollhouse with mov- 
able partitions provides an opportunity for 
free expression, possibly in reconstructing 
the rooms at home. There is ample furniture 
and dolls in scale, representative of adults 
and children. Hand puppets, sometimes 
called mitten dolls, are available. Toy guns, 
cars, animals, telephones—all make possible 
a range of expressive play. 

In the hands of different therapists, play 
therapy employs all the practices that are 
found in other types of counseling. Three 
chief techniques of play therapy are worth 
special mention because each calls atten- 
tion to an important feature of the process 
of readjustment. These techniques are 
known as release therapy, relationship 
therapy, and interpretive therapy. 


Release Therapy. Release therapy em- 
phasizes the importance of giving expression 
to pent-up emotions, especially hostile, ag- 
gressive tendencies. In the playroom the 
child is permitted to throw clay, to smear 
paint, to break dolls. He thus gets his in- 
hibited feelings out of his system, with bene- 
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ficial results. Limits are usually set to the 
amount of destructiveness permitted, so 
that only expendable things are destroyed. 
Doll destruction is sometimes limited to 
the tearing of paper dolls. The child is per- 
mitted to accept and give expression to de- 
structive impulses, but at the same time he 
has to learn to give that expression within 
socially acceptable limits. Were the child 
permitted to break things that seemed to 
him too valuable to break, or to do things 
he himself considered taboo, his anxiety 
and guilt would mount, and the beneficial 
effects of release might be lost. 


Relationship Therapy. This. type of 
therapy lays emphasis upon the interchange 
between the child and the therapist in the 
playroom. The assumption is that the child’s 
troubles arise through a disturbed relation- 
ship to people about him so that he has 
come to distrust others and perhaps has lost 
faith in himself. Now the child meets an 
adult who understands him, who lets him 
be himself, who is warm and friendly. The 
child becomes changed through his rela- 
tionship to the therapist, rather than through 
anything the therapist explains to him. Be- 
cause he learns how to achieve a satisfactory 
relationship to one person (the therapist), 
the child’s attitudes toward himself and to- 
ward other people become modified in 
wholesome ways (Allen, 1942), 


Interpretive Therapy. Interpretive ther- 
apy goes one step beyond release and re- 
lationship therapy. This is the step of com- 
municating the understanding of the thera- 
pist to the child. The therapist sees in the 
child’s play the acting out of certain con- 
flicts which are not clear to the child, or 
which the child cannot put into words. The 
therapist helps him put these conflicts into 
words and in so doing helps the child to 
solve them (Erikson, 1950). For example, 
the therapist may point out that boys both 
love and hate their fathers. This generaliza- 
tion of the conflict, which the boy thinks of 
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as his alone, may make the boy feel less 
guilty over his ambivalence, and so enables 
him to establish a better relationship with 
his father. We shall meet the problems of 
interpretation again when psychoanalytic 
interpretations are discussed. 


Research on psychotherapy 


It is evident from the foregoing discus- 
sions that there are several approaches to 
psychotherapy, and that they involve some- 
what different presuppositions. Scientific 
status will eventually be achieved by that 
system which is most coherent with some 
established set of psychological principles 
and is so worked out that it is a feasible 
and efficient method of dealing with mental 
health problems. One summary of current 
methods lists 36 systems of psychotherapy 
—enough to show that there is no agree- 
ment at present on the best method (Har- 
per, 1959), 

The theories that have been most influ- 
ential in guiding research on psychotherapy 
are three: (1) psychoanalysis (and its vari- 
ants), (2) learning theory, and (3) value- 
oriented personality theories, such as that of 
Carl Rogers. 

Psychoanalysis is a complex body of 
theory, and research investigations usually 
narrow their scope to some fraction of the 
theory. We shall consider some illustrations 
of such research in the next section, in which 
psychoanalysis is given separate treatment. 

The learning theorists have argued that 
bad mental health practices must be due 
essentially to bad habits, and psychotherapy 
must therefore be concerned with learning 
to overcome them. One illustration is pro- 
vided by the work of Wolpe (1958). He 
showed in experiments with cats that elec- 
tric shocks received in the feeding cage 
would make the animals refuse food in 
other parts of the experimental room. This 
he took to be similar to the spread (or gen- 
eralization) of anxiety in a patient. The 
conditioned anxiety conflicted with the nor- 
mal eating response. Psychotherapy must 
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19-5 Research in psychotherapy 


The therapist attaches GSR electrodes to the patient's finger. The electrodes detect very small changes in 
skin resistance, indicating emotional reactions; the patient feels no pain or other sensation of any kind 
from them. With the patient's consent, a microphone concealed in the lamp records the interview. (The 
photograph here is posed.) 


ometer which records the patient's GSR’s. A portion of the record is 
the breaks at 1 and 2 are signals 


An assistant operates the galvan 
shown below. The GSR is represented by the sharp jump in the curve; 
which allow this record to be synchronized with the recording of the interview. Research set-up that of Dollard 


and Auld (1959). 
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therefore consist in some sort of extinction 
of the anxiety response so that the normal 
(i.e., eating) response can occur. He found 
that he could inhibit the anxiety by a grad- 
ual process of feeding the animal elsewhere 
in the laboratory at some distance from the 
room in which it was shocked. Although 
there might be incipient anxiety reactions, 
these were overcome (inhibited) by the 
successful act of eating. Gradually the feed- 
ing was brought closer to the original place, 
but never at a pace too rapid to upset the 
eating. When the cat was able to eat in the 
room where it had become disturbed, it was 
soon ready to eat also in the cage where it 
had originally been shocked. Thus it was 
“cured” of its neurosis. The cure is described 
by Wolpe as taking place by reciprocal in- 
hibition. That is, the strengthening of eating 
inhibits the anxiety. 

With treatment sessions that he designed 
for human patients according to the same 
theory, Wolpe reports a high percentage of 
success. In adapting the theory to human 
psychotherapy, Wolpe begins with establish- 
ing a hierarchy of the circumstances that 
arouse anxiety in the patient; that is, he 
finds through interview and discussion those 
situations that provoke the most violent 
responses and those that provoke only mild 
disturbance, Beginning with the least dis- 
turbing situations (corresponding to having 
the cat in a remote room in the laboratory), 
he overcomes the mild anxiety through hay- 
ing some positive response take its place, 
usually relaxation or assertive responses. By 
working up through the hierarchy at the 
patient’s own pace, the patient is eventually 
able to face what was his most disturbing or 
terrifying situation with appropriate re- 
sponses rather than with irrational neurotic 
ones. 

A number of other psychologists have 
worked out psychotherapies with learning 
theory as a background (e.g., Dollard and 
Miller, 1950; Mowrer, 1950; Rotter, 1954), 
They differ in detail, but all agree that the 
essence of psychotherapy is relearning. 
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As for the value-oriented theories, we 
have already met one illustration of research 
designed within the pattern of client-cen- 
tered therapy (Figure 19-3, p- 534), in 
which changes in the patient’s self-evalu- 
ations are reflected as he begins to solve his 
own problems. 

Much of the contemporary research work 
within psychotherapy is addressed to the 
process of psychotherapy rather than to the 
outcome. While, of course, a favorable out- 
come is the hope of all psychotherapies, it is 
important from the point of view of science 
to know how changes come about. 

Studies of process imply some theory, 
since otherwise the investigator would not 
know what to look for. But the theory need 
not bias the research; the scientist will accept 
the changes that occur, regardless of whether 
they support or refute the theory being 
tested. 

An illustration of a method of studying 
the process of psychotherapy in detail is 
provided by the work of Dollard and Auld 
(1959). Their background includes both 
psychoanalysis and learning theory, and this 
background is reflected in the categories 
they use in studying what happens in psy- 
chotherapy. 

The procedure can be illustrated as fol- 
lows: 

In the private and informal atmosphere of 
the therapy room, a patient discusses her 
problems with the therapist. With the knowl- 
edge and consent of the patient, a micro- 
phone concealed in a lamp in order to be 
inconspicuous carries the conversation to an 
adjoining room where it is recorded on tape. 
Later it is transcribed for analysis. Simul- 
taneously, electrodes fastened to the patient’s 
left middle finger detect changes in skin re- 
sistance (such changes, called galvanic skin 
responses or GSR’s, indicate emotional re- 
actions, as described in Chapter 6). The 
information from the electrodes is carried 
to a recording galvanometer in the adjoin- 
ing room, and the records are retained for 
analysis (Figure 19-5). 


Interview 32 es 


It seems almost as though a blanket were over me, a suppression, 


a su--a suppression or a stifling agent or... sort of fonling 
101 
me up or... tangling me up (sighs)./ 
102-110 
pause)/ 
ll 
I had uh... an argument with the circulation manager./ And 


you know that's the uh... 
112-114 
pause)/ 


...that's the first real argument that I can think of and pin 
115 

down at all with anybody./ 

116-117 


. pause)/ 


I said exactly what I felt instead of the ducking around the 
118 


issue or coming in the back door or.../ 


119-121 
. pause)/ 
But I wasn't angry... to the extent where I got excited or 
122 4 
flushed or lost control or.../ I just told the fellow 


exactly the way I Pte He had agreed to let m inter- 
view some people in the conference room./ And uh I had-- 
I had a group of people in the room./ One was a visitor 
from New W He's a well-known scientist and uh there 


was another fellow who is a researcher for a pharmaceutical 
127 128 


company. / And then right in the 


And we were talking./ 
middle of uh interviewing them there uh the circulation mana- 
ger was having his people bring in charts and maps operons 
parts of the city and spread them out on the table./ i And 
uh there was uh—-they were bringing in file cases of old circu- 
lation records and putting them right on the table we were 


sitting at./ And uh my gests were visibly uh wondering I 


19-6 
Interview analysis 


The transcribed interview is divided into units prior to 
coding. Each sentence and each five-second pause is 


considered as one unit. 
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Interview analysis 


The interview units (Fig. 19-6) are coded according to 


predetermined categories. 
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19-8 
Changes during therapy as revealed by interview analysis 


60 


Conflicts about 
mother and children 


u 
3 


a 
ô 


Per cent of total statements 
w 
8 


2 6 8 1 13 15 
Therapy hours 


"Embarrassing" personal 


statements on which GSR occurs 


Per cent of 


After the interview is over, the detailed 
study of the records begins. First the inter- 
view is transcribed by a typist. A sample 
portion is shown in Figure 19-6. This is 
a portion of an interview with a 33-year-old 
father of one child. Note that the patient’s 
every sound and every pause are faithfully 
recorded by the typist. Part of the process of 
the study consists in numbering the sen- 
tences, so that they can be identified and 
scored; each 5-second pause is also num- 
bered. 

The next step is to code the interview, 
according to a system that the investigators 
have worked out. In this particular code, a 
sample of which is found in Figure 19-7, 
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Coding responses permits a study of changes during therapy. 
In the brief psychotherapy of one patient, Mrs. B., who was 
treated according to psychoanalytic principles, discussion of 
conflicts about her mother and her children was gradually re- 
placed by discussion of conflicts about her husband (Murray, 
Auld, and White, 1954). Compare this with the changes occur- 
ring in client-centered counseling as shown in Fig. 19-3, p. 
534. 


As therapy proceeds, a person becomes able to talk about inti- 
mate matters that were at first embarrassing, with a decreasing 
show of emotion, as registered by the GSR. (Data from study 
by Dittes, 1957) 


10 11 13° «15 16 17 19 20 21 25 29 30 
Therapy hours 


capital letters stand for conscious expres- 
sion, lower-case letters for inferred uncon- 
scious processes. Thus H-A means that the 
coder interprets statement 101 as hostile 
(H), with conscious expression of anxiety 
(A). He interprets statement 115 as hostile 
(H) with unconscious anxiety (a). Res 5 
indicates a silence interpreted as resistance; 
it is used for any silence of 5 seconds. (Note 
the pause of three-quarters of a minute be- 
tween statement 101 and the next utterance, 
111.) H-Circ. Mgr. indicates that by his 
statement the patient expressed hostility to- 
ward the circulation manager. Coding the 
verbal responses, and coordinating them 
with the GSR records, is but a first step in 


the analysis. The next step is to seek com- 
mon patterns of change in the patient that 
can tell the investigator more about the 
process of psychotherapy. Specimens of such 
patterns revealed by a patient are shown in 
Figure 19-8, 

Another approach to psychotherapy con- 
ceives of the process as a communication 
system between the therapist and the pa- 
tient, and analyzes this system according to 
the methods used in the study of communi- 
cations in small groups. 

In one investigation using this approach 
(Lennard and Bernstein, 1960) four thera- 
pists carried two patients each through 
cight months of psychotherapy, obtaining 
a tape recording of each session. Since the 
sessions occurred on the average twice a 
week, some 500 sessions were involved in 
the study. The investigators were able to 
determine the changes in the kinds of com- 


More active therapists 


munications made over long periods, as well 
as typical changes within the session. Vari- 
ous kinds of comparisons could be made, 
such as that of Table 19-2, in which some 
consequences of greater or lesser activity on 
the part of the therapist are indicated. It 
appears that within the limits of this study 
patients preferred the more active thera- 
pists, as indicated by their more frequent 
willingness to remain in therapy when the 
research was over (and the period of re- 
duced fees therefore ended), by the fre- 
quency of broken appointments, and by 
signs of strain that were indicated within 
sessions. 

Much remains to be learned about the 
roots of psychological disturbances and their 
improvement under therapy. The social 
problems of mental illness are so great that 
they deserve increasing investment of man- 
power and money. 


Less active therapists 


Number of propositions offered by therapist 
per session 


Kinds of propositions: 
Evaluative-prescriptive 
High information specificity 
Low information specificity 
Unclassified 


Total propositions 


Signs of Strain: 
Patients who discontinued treatment although 

invited to continue at end of research — 
Broken appointments during first 25 sessions 
Patients’ complaints about strain 


source: Lennard and Bernstein, 1960, 


Table 15, p. 115. Each therapist treated two patients. 
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Freud once compared the problem of learn- 
ing psychotherapy with a chess game, in the 
following words: 


Anyone who hopes to learn the noble 
game of chess from books will soon dis- 
cover that only the openings and end-games 
admit of an exhaustive systematic presenta- 
tion and that the infinite variety of moves 
which develop after the opening defy any 
such description. The gap in instruction 
can only be filled by a diligent study of 
games fought out by masters. The rules 
which can be laid down for the practice of 
psychoanalytic treatment are subject to 
similar limitations.* 


What Freud was saying, in essence, was that 
formal study of psychotherapy might get at 
some features of it, but that therapy, as an 
art, had to be acquired through a kind of ap- 
prenticeship with master therapists. In com- 
menting on these issues, Strupp (1960) points 
out that research on psychotherapy tends to 
stress either subtle features of human under- 
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8 Freud (1913); translated in Freud (1958), p. 
123. 
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Psychodrama 

Psychodrama is the technique of 
having the patient act out his 
problems on a stage in closely 
supervised situations. Above, 


an audience of patients and 
doctors 
unfold a domestic situation on 
the stage. 


watches patient-actors 


standing or matters of technique, the former 
approach to a study of psychotherapy 
ing in intuitive richness but being less precise, 
the latter approach to research being more 
precise, verifiable, and communicable, but in 
danger of sacrificing something that is of the 
essence of the clinical relationship. He believes 
that the difficulty of being at once profound and 
clear is not insurmountable. 

The studies by Wolpe (1958), Dollard and 
Auld (1959), and Lennard and Bernstein 
(1960) would be classified largely as studies of 
technique, in that they label what the patient 
is doing and try to see what happens when the 
therapist responds in certain ways. 

Other studies have been concerned more 
directly with the therapist as a person, Thus 
Rogers (1961) stresses the therapist’s atti- 
tudes, and says that techniques are relatively 
unimportant. Bandura (1956) showed that 
therapists with high anxiety levels were rated 
as less successful in psychotherapy. The way 
in which the therapist reacts to the hostility 
of the patient has been found to modify the 
expression of hostility by the patient (Ban- 
dura, Lipsher, and Miller, 1960). The gen- 
eral attitude of faith or hope engendered by 
the therapist is thought to be important 
(Frank, 1959). The question of the sources 
of the therapist's attitudes has been discussed 
by Strupp (1959). 


re 


in- 


The most extreme form of antinatural-sci- 
ence approach to psychotherapy is taken by 
the existentialists (e.g., May, Angel, and El- 
lenberger, 1958). By their emphasis on the 
uniqueness of each person’s individual exist- 
ence, which excludes all comparisons with 
other persons or with social standards of value, 
they virtually deny any possibility of scientific 
knowledge about the person or the therapeutic 
process. 

The problem of making a science of psycho- 
therapy is not easily solved, and the search 
for quantifiable and experimental approaches 
must not be permitted to obscure the subtlety 
o! personal interactions in the therapeutic situ- 
ition. However, personal interactions can be 
subjected to study also, and there is no neces- 
sary reason why something as important as 
psychotherapy should be inaccessible to the 
methods of natural science. 
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Psychoanalysis 


Psychoanalysis is a method for the treat- 
ment of psychoneuroses developed by Sig- 
mund Freud (1856-1939). Psychoanalysis 
is not a large profession. There are some 
750 members of the American Psychoana- 
lytic Association, the recognized organiza- 
tion for the fully accredited psychoanalysts 
in this country. But the influence of psycho- 
analysis is much more pervasive than the 
small group of practitioners suggests. 

Along with a method of treatment, Freud 
proposed a body of psychological theory 
that has, in one form or another, influenced 
much of modern thinking—in drama and 
literature as well as in psychology, medi- 
cine, and social science. While we shall be 
concerned chiefly with the nature of psy- 
choanalytic therapy, it should be kept in 
mind that the observations made within this 
technique represent the basic data upon 
which Freud’s theories rest. 


Free association 

The psychoanalyst ordinarily sees a pa- 
tient for 50 minutes a visit several times a 
week for periods of from one to several 
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years. Psychoanalytic therapy, in its original 
form, is thus not only intensive but exten- 
sive. The introductory session is similar to 
an ordinary counseling session. The patient 
gives a description of his symptoms. He re- 
counts relevant facts from his personal biog- 
raphy. Then he is prepared to enter upon 
free association, one of the foundations of 
the psychoanalytic method. 

The patient is taught the “basic rule” that 
he is to say everything that enters his mind 
without selection, without editing. This basic 
rule is a very difficult one to follow. The 
patient’s lifetime has been spent in learn- 
ing self-control, in learning to hold his 
tongue, in learning to think before speaking. 
Even the patient who tries conscientiously 
to follow the basic rule finds that he fails to 
tell many things. Some passing thoughts 
seem to be too unimportant to mention, 
some too stupid, others too indiscreet. 

The purpose of free association is to 
bring to awareness and to put into words 
repressed thoughts and feelings of which the 
patient is unaware or which ordinarily go 
unacknowledged if they come to awareness. 

Suppose, for example, that a person’s 
freedom is being hampered by the presence 
in his household of an invalid for whose care 
he is responsible. Under such circumstances, 
he may unconsciously wish for the relief 
that death of the invalid might bring. But he 
would disapprove of such a death wish as a 
violation of his loyalty to the sick person. 
Actually a death wish of this kind may be 
very near to awareness, but the habits of a 
lifetime make the patient deny the wish even 
to himself. He may show in his fantasies or 
in other ways a preoccupation with death; 
possibly he hums tunes that are played at 
funerals. By acknowledging these fleeting 
thoughts and feelings instead of repressing 
them, he becomes aware, first of all, of pre- 
viously unrecognized ideas and feelings close 
to awareness. With practice, he gradually 
brings to consciousness ideas and feelings 
that he has more deeply repressed. 
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Interpretation 


A person represses certain thoughts and 
feelings because he fears that to acknowl- 
edge them will threaten or degrade him. And 
he therefore resists their recall. These re- 
sistances must be overcome before he can 
associate freely. One of the tasks of the 
therapist is to aid the patient to overcome 
his resistances. Sometimes a patient has a 
free flow of associations until he comes to 
something that blocks him. Then his mind 
seems to go blank, and he can think of 
nothing to say. This blankness is interpreted 
as resistance to the recall of something effec- 
tively repressed. Sometimes, after a particu- 
larly revealing session, the patient may for- 
get his next appointment, another indication 
of resistance to revealing what is hidden. 
Because resistances are unconscious, they 
mean that the patient is unable to cooperate 
fully even though he consciously wishes to 
do so. 

The psychoanalyst attempts to overcome 
resistance and to lead the patient to fuller 
self-understanding through interpretation. 
The interpretation is likely to take two forms. 
First, the analyst calls the attention of the 
patient to his resistances, The patient often 
learns something about himself when he 
discovers that a train of associations is sud- 
denly blocked, that he forgets his appoint- 
ment, that he wants to change the subject, 
and so on. Second, the analyst may privately 
deduce the general nature of what lies be- 
hind the patient’s statements, and by im- 
parting a hint may facilitate further associa- 
tions. The patient may say something that 
seems trivial to him and half-apologize for 
its unimportance. Here the analyst may 
point out that what seems trivial may in fact 
allude to something important. This hint 
may lead, if the interpretation is appro- 
priately timed, to significant associations. It 
should be noted that the analyst is careful 
not to suggest just what it is that is impor- 
tant to the patient; this the patient must dis- 
cover for himself. 
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The analyst gives somewhat different in- 
terpretations in the early and late stages of 
the analysis. Early in the analysis, he is 
likely to give interpretations that help the 
patient to understand resistance. He may 
encourage free association by pointing out 
the importance of the seemingly trivial or 
by noting connections in the patient’s asso- 
ciations between thoughts that at first 
seemed totally unrelated, But as the analysis 
moves on, the analyst gives more complex 
interpretations of the content of the patient’s 
associations. If the patient reports a dream, 
as he usually does, the analyst may encour- 
age him to give associations to the dream 
in order to aid in its interpretation. Sooner 
or later the analyst himself figures in the 
patients dreams or associations. The re- 
lationship between patient and analyst then 
becomes an occasion for interpretation. The 
patient’s emotionalized attitudes toward the 
analyst are known as tranference, a process 
that we need to discuss further. 


Transference 


Any counseling relationship is social, in- 
volving a relationship between the client and 
the counselor. In psychoanalytical treatment 
the attitudes of the patient toward the ana- 
lyst become important in determining his 
progress. Sooner or later the patient in 
analysis develops strong emotional responses 
toward the psychoanalyst, perhaps admir- 
ing him greatly in one session only to despise 
him in the next. This tendency of the patient 
to make the therapist the object of emo- 
tional response is known as transference, 
and the interpretation of transference, al- 
though a controversial topic, is one of the 
foundations of psychoanalytic therapy. Ac- 
cording to the theory, the patient sees the 
therapist as possessing attitudes like his par- 
ents’, or like his brothers’ and sisters’, 
though the therapist may actually be very 
unlike those for whom he substitutes. 

To cite one example: A young woman 
being treated by a woman psychoanalyst re- 
marked one day as she entered the analyst’s 


office, “I’m glad you’re not wearing those 
lace collars you wore the last several times 
1 was here. I don’t like them on you.” Dur- 
ing the hour, the analyst was able to point 
out that she had not in fact worn any lace 
collars. During the preceding sessions the 
patient had assigned the analyst the role of 
the patient’s mother and had falsely pic- 
tured the analyst as dressing as the patient’s 
mother had dressed when the patient was a 
child undergoing the emotionally disturbing 
experiences now being discussed in the ana- 
lytic hours. The patient, while surprised, ac- 
cepted the interpretation and thereby gained 
understanding of transference. 

Transference does not always involve 
false perceptions; often the patient simply 
expresses feelings toward the analyst which 
he had felt toward figures important earlier 
in his life. On the basis of these expressed 
feelings, the analyst is able to interpret the 
nature of the impulses that have been dis- 
placed in his direction. For example, a 
patient who has always admired an older 
brother detects something in the analyst’s 
attitude that reminds him of the brother. An 
angry attack upon the analyst may lead to 
the uncovering of hostile feelings toward 
his brother that the patient heretofore had 
never acknowledged. The analyst, by study- 
ing how the patient feels toward him, helps 
the patient to understand better his conduct 
in relation to others. 


Abreaction, insight, and working through 


The course of improvement during psy- 
choanalytic therapy is commonly attributed 
to three main experiences: abreaction, grad- 
ual insight into one’s difficulties, and the 
patient's repeated working through of his 
conflicts and his reactions to them. 

Abreaction means a free expression of re- 
pressed emotion, a living again of an intense 
emotional experience. The process is also 
called catharsis, as though it were a kind of 
emotional cleansing. We have already met 
this aspect of treatment in release therapy. 
Such free expression may bring some relief, 


but by itself it does not eliminate the causes 
of conflict. 

Insight refers to the understanding of the 
roots of the conflict. Sometimes insight 
comes upon the recovery of the memory of 
a repressed experience, but the popular no- 
tion that a psychoanalytic cure typically re- 
sults from the sudden recall of a single 
dramatic episode is mistaken, The patient’s 
troubles seldom have a single source, and 
insight comes through a gradual increase in 
self-knowledge. Insight and abreaction must 
work together: the patient must understand 
his feelings and feel what he understands. 
The reorientation is never simply intellec- 
tual. 

Even while on the road to recovery, the 
patient goes through a lengthy process of 
re-education and problem-solving known as 
working through. By facing the same con- 
flicts over and over again, the patient learns 
to react in more mature and problem-solv- 
ing ways, to face rather than to deny reality, 
with the support of the analyst in the per- 
missive situation of the interview. By work- 
ing through, the patient becomes strong 
enough to face the threat of the full original 
conflict situation without distortion and to 
react without undue anxiety to it. 

The end result claimed for a successful 
psychoanalysis is a deep-seated modification 
of the personality which will make it pos- 
sible for the patient to cope with his prob- 
lems on a realistic basis, without the recur- 
rence of the symptoms that brought him to 
treatment, and leading to a more comfort- 
able and richer life. 


Research on psychoanalysis 


Many of the subordinate features of psy- 
choanalytic theory have been subjected to 
investigation, for example, slips of speech 
and other manifestations of unconscious in- 
fluences, dream symbols, studies of projec- 
tion and other defense mechanisms (Sears, 
1943; Hilgard, 1952). The problems of 
psychoanalysis as a method of therapy are 
more difficult to investigate; most of what 
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has passed for investigation are simply case 
studies, in which the interpretation of se- 
quences of events is made plausible by psy- 
choanalytic theory. Investigations within 
the clinical setting are not easy, but they 
can be made, and some of them are being 
carried out. 

One study of free association, for ex- 
ample, was directed to the influence of the 
presence of the analyst (Colby, 1960). It 
was found that male subjects who were 
taught to give free associations into a tape- 
recorder while alone in a room, and to con- 
tinue to free-associate when an analyst (who 
remained silent) was present, modified their 
free associations markedly when the listener 
was present. The rate at which associations 
flowed was relatively unchanged, but their 
content reflected awareness of the listener 
through many more references to male per- 
sons in these associations. Thus some fea- 
tures of transference are open to investi- 
gation, 

Another study attempted to find the move- 
ment that took place in successive psycho- 
analytic sessions (Bellak and Smith, 1956). 
Although analysts reviewing recorded ses- 
sions could agree quite well as to the major 
conflicts being expressed within the period, 
there was little evidence that these main 
themes were being altered in sessions cover- 
ing several months. Ideally, such studies 
should point not only to alterations but to 
the kinds of interpretations that led to them. 

The general plausibility of much that is 
claimed for psychoanalysis suggests the im- 
portance of having its claims established on 
a firmer basis. This will come about only 
through imaginative and careful research. 


Relative Success 
of Therapeutic Techniques 


No attempt will be made here to evaluate 
the relative success of the methods of psy- 
chotherapy that we have discussed: tradi- 
tional counseling, client-centered counsel- 
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ing, group therapy, child therapy, and psy- 
choanalysis. Scientists will ultimately learn 
what kind of method will work best with 
what kind of client and what kind of ther- 
apist, but the problem is extremely complex. 

In the first place, it is very difficult to de- 
termine how severe a person’s problems are 
at the time he comes for treatment and how 
well he would get along without treatment. 
Even patients with severe mental illness 
sometimes recover spontaneously, that is, 
without any clear therapy and with no strik- 
ing environmental change. 

In the second place, the criteria of bene- 
fit from treatment are very difficult to estab- 
lish. Can we trust the client’s statement that 
he feels better or that he is pleased with his 
counselor? Can we trust his family’s state- 
ment that he is easier to live with? Some- 
times a person who has become relieved 
from his burdens of conflict may seem even 
harder to live with, for he now fights back 
against the people who originally caused 
some of his troubles. 

Finally, the classification of success ac- 
cording to method of treatment cannot take 
into account the role of the individual thera- 
pist. We are dealing with subtle human re- 
lationships, and the sensitivity and under- 
standing of the counselor or therapist are 
very important; no formal technique can 
make up for a lack of appropriate human 
qualities in the therapist. 

These difficulties in appraising therapy do 
not leave us helpless. Experiments using be- 
fore-and-after tests and recorded interviews 
have been performed chiefly by client-cen- 
tered therapists (Rogers and Dymond, 
1954) but also, as we have seen, by thera- 
pists using other methods, It is too early to 
assign relative values to the different ap- 
proaches. 

The most clearly demonstrable thera- 
peutic successes up to the present time have 
been with the somatotherapies rather than 
with the psychotherapies. Thus vitamin 
treatment has reduced the prevalence of 
mental disturbances associated with pellagra; 


antibiotics, through curing syphilis, have 
reduced the once prevalent organic psycho- 
sis known as general paresis; barbiturates 
have alleviated the symptoms of epilepsy. 
Electroconvulsive shock has helped greatly 
in overcoming depressive states. There are 
hopeful signs with the new tranquilizing 
drugs such as reserpine and chlorpromazine. 

The successes of drug and other somatic 
therapies by no means exclude the im- 
portance of psychotherapy, alone or in com- 
bination. The fact that some drugs reduce 
the distress of patients suffering from men- 
tal illness does not excuse us from working 
upon prevention by trying to discover the 
underlying causes. 

A few years ago much discussion was 
provoked by a review of research in which 
Eysenck (1952) concluded that mental pa- 
tients with little or no treatment were quite 
as likely to recover as patients with exten- 
sive treatment. Eysenck’s report has been 
seriously criticized, however, and the final 
answers on the effectiveness of psychother- 
apy are not yet in (Luborsky, 1954; S. 
Rosenzweig, 1954). Some psychiatrists have 
collected evidence of substantial success in 
psychotherapy (Wolpe, 1961). 


Practices Enhancing 
Mental Health 


Mental health is essentially a public health 
problem; that is, the ideal is to create cir- 
cumstances for healthful living rather than 
to become preoccupied with the problems 
of disease. It is better to eliminate mos- 
quitoes than to have to treat malaria, and 
to guard the water and milk supply rather 
than to have to treat typhoid fever. Simi- 
larly, it is better to provide for normal emo- 
tional development than to be concerned 
primarily with the therapy of neuroses. 


Useful work 


Absorption in useful work keeps an in- 
dividual in touch with reality and enhances 
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self-esteem, provided that he accepts the 
work as dignified and that it is suited to his 
abilities and interests. 

Experience during the depression of the 
early °30’s showed the demoralizing effects 
of idleness and unemployment. Initially the 
unemployed were placed on a dole, because 
it is the cheapest kind of relief to administer. 
But experience taught the importance of 
work-relief instead, for without work the 
individual tended to disintegrate (Bakke, 
1940; Watson, 1942). It is increasingly ac- 
cepted that the right to work is as funda- 
mental as other human rights and as neces- 
sary for maintaining the integrity of the in- 
dividual. Work is not only a matter of liveli- 
hood; it provides in itself an important satis- 
faction and is usually essential to self- 
esteem. Then, too, many people find satis- 
faction outside the job in working at hobbies 
such as stamp collecting or coin collecting, 
handicrafts, or gardening. These projects, be- 
cause they are self-initiated and self-regu- 
lated, enhance the feeling of being a creative 
person. 


Social participation 

Man is a social animal and suffers when 
isolated from his fellows. The circumstances 
of modern life tend to produce loneliness for 
many people. As people move—and they 
move about a great deal these days—they 
lose contact with friends and relatives. Mod- 
ern apartment dwellers often do not know 
those who live across the hall; the child 
often has difficulty finding playmates. So- 
cial correctives have to be introduced, not 
as newfangled ideas but as a return to ear- 
lier social arrangements. For example, the 
nursery school substitutes for the large fam- 
ily and for association with neighborhood 
children; the community center takes the 
place of the neighborhood barn dance. Such 
substitutes must be found for people of all 
ages. Similar problems emerge also, as we 
saw in Chapter 4, even for older people as 
they become an increasing proportion of the 
population. 
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An illustration of the importance of the 
social group is provided by studies of alco- 
hol addiction. Alcoholism is a symptom of 
maladjustment very difficult to cure by ordi- 
nary psychotherapeutic methods. Some suc- 
cess has been achieved, however, by Alco- 
holics Anonymous, a club of ex-alcoholics 
who help each other to resist the temptation 
of alcohol. One interpretation of their suc- 
cess is that Alcoholics Anonymous provides 
the sociability that otherwise was found only 
at the bar and the support of understanding 
people who have faced similar problems 
(Bales, 1944). 


Self-understanding 


To what extent may a person better his 
own mental health through self-understand- 
ing? This is a difficult question, because a 
Preoccupation with personal problems may 
be worse than ignoring them and going 
about the business of living. A few helpful 
Suggestions, nevertheless, emerge out of the 
experiences of counselors: 


1. A person can learn to accept his feel- 
ings as something natural and normal. 
Sometimes the desire to face situations un- 
emotionally leads to a false kind of detach- 
ment and imperturbability that has destruc- 
tive consequences. The person begins to sus- 
pect emotion and loses the ability to accept 
as valid the joys and sorrows of the inter- 
play with other people. In many emotion- 
arousing situations the disturbing emotion is 
in part a result of his feeling that he does 
not come up to expectations or that he falls 
short of his ideal. Even to experience such 
emotions is frightening; so he tries to escape 
them by denial. Actually there are many 
situations in which one can accept unpleas- 
ant emotion as perfectly normal and not be- 
littling. It is not necessary to be ashamed 
of being homesick, or of being afraid of a 
spirited horse one does not know how to 
tide, or of being angry at someone who 
has been a disappointment. These emo- 
tions are natural; civilized life permits them, 
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and it is more wholesome to give them free 
play than to deny them. To be anxious about 
one’s emotions often leads to a vicious cir- 
cle. You are afraid that you will be afraid, 
You then discover that you are in fact mildly 
afraid. The discovery confirms your suspi- 
cions about yourself and then exaggerates 
the fear. It is better to be willing to accept 
the naturalness of your emotions as they 
arise. 

2. If blocked by circumstances from free 
emotional expression, a person can seek 
permissible outlets. Civilized life puts re- 
straints upon free emotional expression, A 
person may not be permitted to tell his boss 
or his mother just what his feelings are, but 
he may accept his own feelings as justified 
and still withhold their direct expression. 
But on the principle that such unexpressed 
feelings tend to persist as tensions, some in- 
direct outlet is desirable. Sometimes an 
equivalent can be found in violent exercise, 
expressing hostility with an ax upon a wood- 
pile. Who hasn’t taken a rapid walk and 
eventually found both his pace and his cmo- 
tion slowing down? Sometimes it helps to 
acknowledge felt emotion to a sympathetic 
person not involved in the crisis situation. 
If a person accepts his right to feel emotion, 
he may give expression to it in indirect or 
substituted ways if the direct channels of ex- 
pression are blocked. 

3. By discovering the occasions which 
provoke emotional overreaction, a person 
can learn to guard against it. Most people 
find some kinds of situations in which they 
tend to be more emotional than do other 
people. It may be that some small failures 
cause them undue chagrin; it may be that 
they find certain people excessively annoy- 
ing. By learning to detect the situations 
which lead to emotional distortion, they 
sometimes learn to see the situations in new 
ways so that they no longer cause this un- 
due emotion. It occasionally happens that 
Our exaggerated awareness of some short- 
coming makes us unduly sensitive to criti- 


cism. This is one form that projection takes. 
If my work is so heavy that I have to return 
to the office at nights, I may get the feeling 
that I am neglecting my wife or family. If, 
however, my wife so much as mentions my 
return to the office, I may get angry—sure 
that she is accusing me of neglect. Then I 
will insist that my family makes too many 
demands upon me. If I can recognize my 
wife’s remark for what it is, an expression 
of sympathy because I am so busy, then I 
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psychiatrist, a clinical psychologist, or other 
trained counselor. The mechanisms of self- 
deception are so pervasive, and unconscious 
motivation so real, that it is difficult to solve 
a long-standing personal problem without 
help. The willingness to seek help is a sign 
of emotional maturity, not of weakness. The 
counselor should not be thought of only as 
the court of last appeal. We do not wait 
until our teeth are falling out before we go 
to the dentist. Obtaining psychological help 


when we need it can become as accepted a 
practice as going to the dentist. To have 
emotional or personality disturbances is no 
more reprehensible than to have a cavity in 
a tooth. 


should feel no anger at her. 


Limitations of self-help 


The person overwrought by emotional 
problems does well to seek the counsel of a 


SUMMARY 1. Mental health, like physical health, requires more than the absence 
of signs of disease. The mentally healthful person has made a satisfactory 
adjustment to the environment of things and of other people, he has a 


productive outlook on life, and he lives with zest. 


2. The main classes of functional mental disorders (those with no clear 
organic basis) are the psychoneurotic reactions (anxiety reaction, conver- 
sion reaction, phobic reaction, obsessive-compulsive reaction) and the psy- 
chotic reactions (affective reaction, schizophrenic reaction, and paranoid 
reaction). There are also mental disorders associated with definite organic 
causes (alcoholism, physical disease, and injury), and the illnesses called 
psychosomatic in which there are physiological changes (such as ulcers) 
which accompany psychological (psychogenic) conditions. 


3. Mental disorders constitute a serious social problem. It is estimated 
that 1 out of 10 babies born today will spend some time in a mental hos- 
pital; community studies have shown as many as 30 per cent of the popu- 
lation as having clinical symptoms of personality disturbance sufficient to 

| interfere with their daily efficiency. 


4. Psychotherapy is treatment of personality disturbance by psycholog- 
ical means. Among the several methods, that of social readjustment recog- 
nizes the social nature of the individual and tries to improve his mental 
health through changing the environment or through giving him the social 
skills that will increase his acceptability with others. Other methods in- 
clude traditional counseling, client-centered counseling, group therapy, and 
therapy with children, often in the form of play therapy. 


5. Psychoanalysis is an extended type of psychotherapy. One important 
| method in psychoanalysis is that of free association, by which repressed 
| thoughts and feelings are brought to awareness. By interpreting the pa- 


tient’s associations, the analyst helps him to see the roots of his disturb- 
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ance. Through the process of transference the patient uses the analyst as 
a substitute for other people as the object of many of his neurotic reactions, 
The analyst, in turn, attempts through the understanding of transference 
to use it as an aid to therapy. Through the processes of abreaction, in- 
sight, and working through, the neurosis may eventually be cured. 


6. Research on the various methods of psychotherapy, including psy- 
choanalysis, is concerned both with the therapeutic process (i.e., how the 
patient changes as a result of what goes on within the therapeutic ses- 
sions) and with outcome (i.e., what percentage of patients were more or 
less permanently helped by treatment). Present evidence is ambiguous in 
evaluating the relative advantages of the different methods of treatment; 
thus far the somatotherapies (physical treatment of the body by drugs, 
electric shock, etc.) have yielded more substantial results than the psycho- 
therapies, but this must not be permitted to reduce emphasis upon the 
need for better understanding and more appropriate use of psychotherapy. 


7. Mental health is a public health problem. It is desirable to place 
emphasis upon the prevention of maladjustment. Both useful work and 
satisfactory social participation are important in maintaining mental health, 
The individual can help himself through appropriate self-evaluation, by 
accepting his own emotions as natural, by finding channels for emotional 
expression, and by getting such understanding as he can of the occasions 
on which he overreacts. There are genuine limitations to self-help, how- 
ever, and it is not a sign of weakness to seek professional help. 


For general treatments of mental disorders there are the textbooks in psy- 
chiatry, such as Noyes and Kolb, Modern clinical psychology (Sth Ed., 1958), 
and those in abnormal psychology, such as Coleman, Abnormal psychology 
and modern life (2nd Ed., 1956), or White, The abnormal personality (2nd Ed., 
1956). Arieti, American handbook of psychiatry (2 vols., 1959) is a useful 
reference source. 

For a great variety of systems, see Harper, Psychoanalysis and psycho- 
therapy (1959), and Stein, Contemporary psychotherapies (1961). For en- 
vironmental treatment, a good source is Rogers, The clinical treatment of the 
problem child (1939). On counseling as it concerns personal problems not 
classified as neurotic or Psychotic, see Bordin, Psychological counseling (1955). 
On client-centered therapy, see Rogers and Dymond (Eds.), Psychotherapy 
and personality change (1954), and Rogers, On becoming a person: a ther- 
apist’s view of psychotherapy (1961). Dollard and Miller, Personality and 
psychotherapy (1950) draws upon both psychoanalysis and learning theory. 

Psychoanalytic therapy is a complex matter with a large literature. Useful 
introductions are Kubie, Practical and theoretical aspects of psychoanalysis 
(1950), and Menninger, Theory of psychoanalytic technique (1958). For the 
use of what has been learned in psychoanalysis for shorter psychotherapeutic 
treatment, see Alexander and French (Eds.), Psychoanalytic therapy (1946). 

Problems of personal adjustment, especially as faced by college students, 
are treated in such books as Heyns, The psychology of personal adjustment 
(1958), Lindgren, Psychology of personal and social adjustment (2nd Ed., 
1959), McKinney, Psychology of personal adjustment (3rd Ed., 1960), Shaffer 
and Shoben, The Psychology of adjustment (2nd Ed., 1956). 
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Individual behavior is always influenced by 
the social context in which it occurs. This is 
true for lower animals as well as for man, 
but man is pre-eminently social; he is born 
dependent upon other human beings, and 
his life is spent largely in interaction with 
other men. Other people are both stimuli 
for him and the occasions for his responses; 
their responses to him determine many of 
the things that he does and he feels. 

All of the chapters of psychology can be 
written around the social theme: the devel- 
opment of social behavior, social motives, 
the learning of social behavior, the percep- 
tion of people. An adequate account of gen- 
eral psychology is impossible without social 
references, and we have already met much 
that is social in earlier chapters. Social con- 
siderations figured particularly when behav- 
ior was viewed from the developmental point 
of view, as when we saw how early experi- 
ences lead to the socialization of the child, 
the acquiring of language, and the other 
requisites for social life. In this chapter we 
shall be somewhat more concerned with so- 
cial behavior from the interactive point of 
view, that is, how the person behaves in the 
presence of others and is influenced by them. 


Perception of Other Persons 


If other people are to become stimuli for our 
behavior, we need to note the ways in which 
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we perceive them. The attraction of people 
toward each other determines to a large de- 
gree how effective the groups in which peo- 
ple find themselves will be. This attraction 
among group members, producing cohesive- 
ness within the group, depends upon how 
the individuals perceive each other and upon 
their perception of others not affiliated with 
them. While the ways in which people per- 
ceive each other have long been known to 
be important, for example in relation to 
prejudice, only within the last decade has 
person perception become one of the guid- 
ing ideas in social psychology (Tagiuri and 
Petrullo, 1958). 

Many of the principles that apply to the 
perception of impersonal objects apply also 
to the perception of persons; we learned in 
Chapter 7 that needs and expectations may 
affect the perception of impersonal objects, 
and it is not surprising that perceptual dis- 
tortion may occur in person perception. We 
turn now to a consideration of a few of the 
principles that have emerged from the study 
of the perception of other people. 


Person perception and object perception 


The perception of persons follows many 
of the same rules as the perception of im- 
personal objects. 


Familiarity and Affective Preference. A 
subject wearing distorting lenses will see a 
familiar person (e.g., his marital partner) as 
less visually distorted than a stranger (Witt- 
reich, 1952). If a photograph of a liked per- 
son is placed in an apparatus with ambig- 
uous cues to distance, it will be judged to 
be at a significantly different distance from 
that of the same-sized photograph of a dis- 
liked person (Ittleson and Slack, 1958). If 
familiarity and preference can distort such 
perceptual judgments as those of size and 
distance, then the perception of social attri- 
butes will also be subject to distortion. 


Principles of Grouping: Figure-Ground 
Structuring. The perception of individuals 


as belonging to a common group is achieved 
according to some of the principles made 
familiar by Gestalt psychology: similarity, 
proximity, good continuation, closure, etc. 
That is, we group together those of similar 
appearance, clothing, or mannerisms, as- 
suming more congeniality, perhaps, than the 
similarity assures; we tend to see those who 
live near together or who associate together 
as sharing common values or beliefs (in- 
cluding “guilt by association”); we structure 
the social environment into figure and 
ground as we do the impersonal environ- 
ment. When a figure appears, the boundaries 
are sharpened, and the distinction between 
what belongs to the figure and what belongs 
to the ground becomes clear; we may thus 
structure the world into the “free world” 
and the “Communist world,” ignoring many 
of the other differences between nations and 
governments. 


The Physical Stimulus. When perceptual 
distortion occurs, it does not mean that the 
physical stimulus is not attended to; rather, 
the stimulus alone does not determine the 
response because the response is modified 
by past experiences and present expecta- 
tions. Careful studies of judgments of indi- 
viduals from photographs show that these 
judgments are indeed based upon features 
of the presented face (Secord, 1958), but 
that some important distortions enter in. 
Secord lists five of these: 


1. Temporal extension. An expression 
that happened to appear in the momentary 
photograph is assumed to be a characteristic 
one. Thus a person who smiled when his 
picture was taken is assumed to have a con- 
tinuously happy disposition. 

2. Generalization from significant person. 
If a picture reminds the viewer of a signifi- 
cant person in his background (even though 
he is unaware of this similarity), he is likely 
to attribute to the person photographed the 
traits of the earlier known significant person. 

3. Categorization. This is a tendency to 
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choose some one feature (perhaps the fact 
that the photograph is of a Negro) to place 
the person into a category including many 
traits assumed to hold for the members of 
that category. This, as we shall see later, is 
known as stereotyping. 

4. Functional inference. Having identified 
a certain characteristic (e.g., age), some in- 
ferences are made depending upon the traits 
associated with that characteristic. This is 
somewhat similar to categorization, but may 
not “pigeon-hole” the individual quite as 
sharply. 

5. Metaphorical generalization. Features 
of the face can suggest features of the per- 
sonality through the association of coarse- 
ness of features with roughness or crudeness, 
fine features with delicacy and sensitivity— 
a generalization that may go far beyond the 
actual correlation. 


The perceiver’s influence upon 
person perception 


Whenever there is any ambiguity in the 
stimuli that are present, the perceiving per- 
son supplements what is given to the senses. 
When one perceives the social characteris- 
tics of a person through observing him, there 
are acts of judgment involved in which the 
characteristics of the perceiver become par- 
ticularly influential. 


Perception of Self and of Others. In one 
study subjects were made fearful by having 
occasional electric shocks. When they were 
themselves afraid, they tended to judge the 
photographs of others as fearful (supple- 
mentary projection) or as aggressive (com- 
plementary projection). Which direction 
the perceptual distortion took depended in 
part upon the judge’s expectations about the 
behavior of the person being judged (Fesh- 
bach and Singer, 1957). 

People who view themselves as having 
desirable traits tend to assign these charac- 
teristics to others whom they like more than 


1 We have met the concept of projection in Chap- 
ters 16 and 18. 
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to others whom they dislike or to whom they 
feel neutral. Thus for those who judged mas- 
culinity as a desirable characteristic, and felt 
themselves high in it, other liked men were 
judged as more highly masculine than other 
disliked men or men toward whom the 
judges felt indifferent (Lundy, 1958). 


Selective Perception Based on Valued 
Traits. If one values personal appearance, 
this may become a key characteristic accord- 
ing to which other people are perceived; if 
Strength, energy, sense of humor, or any 
other trait has high priority, this may enter 
to distort the general perception of the per- 
son. Evidence along these lines was obtained 
in a summer camp in which the children 
were asked to describe other children. The 
categories or traits that they used tended to 
be limited to a few for each child as a per- 
ceiver, but any one child used the same 
traits as a basis for classifying those chil- 
dren whom he knew. Thus he might judge 
all the boys on how good they were at 
games, or on how sociable (or isolated) 
they were (Hastorf, Richardson, and Dorn- 
busch, 1958). 


Interaction of Two People Perceived To- 
gether. If two people are perceived simul- 
taneously, the way in which we perceive 
either one of them will depend in part on 
how we perceive the other. This has been 
pointed out by Peak (1958) in a study con- 
cerned only with differences in the degree to 
which the perceiver likes the two persons. 
She came to the following three conclusions: 


1. If the two persons are liked to the same 
degree, each will be liked more when 
they are perceived simultaneously. 

2. If one is liked a moderate amount more 
than the other, when they are seen to- 
gether the degree of liking tends to be 
equalized, that is, the more liked loses a 
little in favor and the less liked gains a 
little. 
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3. When one is liked and the other is dis- 
liked, seeing the two together produces a 
contrast effect, leading to a greater lik- 
ing of the one already liked and a greater 
disliking of the one previously disliked. 


It is evident that effects such as this can 
be applied to dimensions other than liking 
and will also be found for groups greater 
than two people at a time. We do not per- 
ceive people in a social vacuum. 


Cognitive Balancing. When a person 
perceives two other persons simultaneously, 
he also tends to perceive some sort of rela- 
tion between them. That is, if he likes them 
both, he expects them to like each other; if 
he likes one and not the other, he expects 
them to dislike each other. A theoretical for- 
mulation has been given to such expecta- 
tions by Heider (1958) in his theory of bal- 
anced states. A balanced state, according to 
Heider, is one in which the perceived rela- 
tionships are harmonious and internally con- 
sistent. For example, if A likes B, and per- 
ceives that B also likes him, and A also 
likes C, then A’s perception will be in bal- 
ance if he finds that B and C also like each 
other, but his perception will be imbalanced 
if he notes that B and C dislike each other. 
The tendency is for one’s perception to 
move in the direction of balance; thus im- 
balance leads to motivation to change in the 
direction of cognitive balancing. 

Kogan and Tagiuri (1958) made a test of 
Heider’s theory. They began by asking a 
number of enlisted naval men first to indi- 
cate three members with whom they would 
choose to go on liberty, and then to guess 
which three men each of the other three 
would choose in turn. Some were also asked 
to indicate which three they would least like 
to go with on liberty. Now it is possible to 
assemble eight basic triangular situations in- 
volving the perceiver and two other persons, 
based on mutual like and dislike (see Figure 
20-1). Four of these are balanced (either 
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Balanced and 
unbalanced states 
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The states refer to the perceptions (cognitions) of the perceiver (P) as he observes the 
two persons A and B. A plus (+) sign means that the persons connected by the line are 
perceived to like each other; a minus (—) sign means that they dislike each other. The 
top four triangles represent balanced states, the bottom four unbalanced ones, according 
to the theory of Heider (1958). 


three positive relations or one positive and 
two negative) and four are unbalanced 
(three negative relations or one negative and 
two positive relations). Kogan and Tagiuri 
predicted that their subjects would perceive 
balanced relations more often than unbal- 
anced ones, and more often than the actual 
facts allowed. Thus if they liked two per- 
sons, they would expect them to like each 
other; if they liked one and disliked the 
other, they would expect the other two to 
dislike each other. The results came out as 
expected. The authors further observed that 
imbalanced social units are in fact rather 
rare. 

The tendency to balance leads to an over- 
estimation of the popularity of persons the 
perceiver likes, because he expects others 
whom he likes to like each other. But a 
somewhat curious finding also emerges: a 
perceiver tends to estimate the popularity 
of those whom he dislikes as higher than the 
popularity of those he fails to mention in 
his choices of liking and disliking (Tagiuri, 
1958). This is, however, also predicted by 
Heider’s theory, for a situation comes into 
balance if two people whom the perceiver 
dislikes happen to like each other. 


—————— 


The study of person perception relates the 
problems of social psychology to those of 
general psychology, but with a content that 
bears upon the interactions among people. 
We are now ready to turn to some studies 
of these interpersonal relations. 


Interpersonal Relations 


Just as the ways in which other people’s re- 
actions to each other are perceived differ- 
ently depending upon the context in which 
these people appear (¢.g., whether alone or 
together), so an individual’s behavior de- 
pends also upon the presence or absence of 
other persons and upon the nature of the 
reactions of these other persons. We shall 
note this first in relation to conforming be- 
havior, and then consider some other prob- 
lems of group behavior. 


Conformity to social influences 


How much pressure does a group put 
upon its members to conform to the ideas 
of the majority? We all know the appeal of 
the expression, “When in Rome, do as the 
Romans do.” Conformity is not only a good 
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way to get along, it is also for most people 
a congenial way. The question remains 
whether group pressures operate in ways be- 
yond mere congeniality in order to influence 
a person’s judgment. 

In an experiment designed to study the 
effect of majority opinion, even when it is 
contrary to fact, small groups of subjects 
observed a standard straight line, and then 
judged which of three other lines equaled it 
in length. One of the other lines was longer, 
one shorter, one equal to the standard; the 
differences were great enough that threshold 
judgments were not involved. All but one 
member of each group had been instructed 
to agree upon a wrong answer for a ma- 
jority of the trials. The experimental subject 
was thus pitted against a majority, and his 
problem was whether to report what he 
-would have reported if he had been alone, 
and hence to disagree with the majority, or 
to doubt his own judgment and agree. Many 
subjects refused to change, and continued 
to hold to their independent appraisals. But 
a substantial number yielded under pressure 
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from the others’ apparent judgments. The 
amount of yielding depended upon (1) the 
clarity of conditions (lack of clarity led to 
conformity to majority opinion), (2) indi- 
vidual differences, and (3) the size and una- 
nimity of the opposition. With the opposi- 
tion of only one other person there was very 
little yielding; with two against one the 
amount of yielding became pronounced; and 
a majority of three was nearly as effective 
as larger majorities against the lone dis- 
senter. 

The importance of some factor within the 
individual is suggested by the ease of yield- 
ing. Those who yielded early in the experi- 
ment showed greater willingness to conform 
than those who yielded late (Figure 20-2). 

Questioning of the subjects showed that 
for the most part they respected the genu- 
ineness of the judgments expressed by the 
majority and that they had great doubt 
about their own judgments when they dis- 
agreed with the majority. In other words, 
the subject did not hold to his original be- 
lief and agree merely for the sake of agree- 
ment. Many thought there was some sort of 
optical illusion involved or that they were 
having some previously unsuspected trouble 
with their eyes (Asch, 1956). 

Thus the mere assertion of majority opin- 
ion, without any effort to persuade, may 
lead susceptible individuals to agree with 
the majority even on a matter of fact on 
which individual judgment would lead to 
opposite conclusions. 


Resistance to Change. Social behavior 
often shows a resistance to changing condi- 
tions. Perhaps this resistance comes about 
because the majority influences the beliefs 
of all group members. The minority who 
might be ready for change, instead of enlist- 
ing others, may often be drawn back into 
the position of the majority. But when 
change is desirable, the influence of group 
members upon each other can be used to 
help bring it about. The study of the use of 
such group processes to achieve desirable 
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Conflict caused by resistance to yielding 


Six of the seven subjects have been instructed to give uniformly wrong answers on 12 of the 18 pairs; 
the seventh, who has been told he is participating in an experiment in visual judgment, thus finds himself 


o lone dissenter when he gives the correct answers. 
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After 12 trials, he persists in 
his opinion, saying that “he has 
to call them as he sees them.” 


social changes has come to be called action 
research. The following illustration of action 
| research was concerned with a problem that 
arose in a pajama factory in which workers 
were resistant to change, and when forced 
| to change against their wishes lowered their 
production and often quit their jobs. 

The factory in which the experiment on 
resistance to change took place employed 
500 women and 100 men, working on a 
piece-rate basis. They thus knew what they 
could earn at a familiar job, but felt uncer- 
tain about what they might earn on a new 
assignment. In general they were resistant to 
changing assignments. Analysis of work rec- 
ords showed that most operators dropped off 
considerably when placed on a new job, and 
recovered their old work level very slowly. 
These facts set the background for the ex- 
periment. 

On the assumption that group forces were 
interfering with change, it was decided to 
experiment with different methods of group 
interaction in order to change attitudes to- 
ward new assignments. One group was al- 
lowed no participation in planning the 
change (i.e., transfer to a new job); another 
was allowed participation through represen- 
tation; the third was allowed total participa- 
tion. The results showed the benefit of the 
total-participation method in producing 
readiness for change (Figure 20-4). The par- 
I| ticipation-through-representation group fell 
|| between the no-participation and the total- 
| participation groups, starting low after trans- 
| fer to the new jobs, but then gradually im- 

proving (Coch and French, 1948). 

The main reasons for the success of the 
preferred group methods were that the need 
for the changes became clearly understood, 
and the workers themselves helped to plan 
the changes. As a consequence, group sup- 
port was gained for the changes, and indi- 
vidual doubts were resolved. 


Circumstances Favoring Compliance. A 
great deal of social behavior is regulated by 
group “norms” to which the group members 
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are expected to comply. Thus closely knit 
groups come to share common attitudes and 
opinions on many topics. When a member is 
assimilated into a group, his perceptions tend 
to change to conform to the group norms. 
Studies have shown that the more strongly a 
member is attracted to a group, the more he 
tends to conform to the group norms (Kel- 
ley and Volkart, 1952). Moreover, a mem- 
ber who is not fully acceptable to a group 
tends to be more sensitive to majority group 
opinion than fully accepted members, who 
are freer to deviate and to hold opinions of 
their own (Jackson and Saltzstein, 1958), 

While for the most part these changes of 
opinion in conformity to group pressure take 
place without great strain, sometimes com- 
pliance is forced. A study by Festinger and 
Carlsmith (1959) bears on the conse- 
quences of forced compliance. Subjects 
placed in a boring situation were offered 
various amounts of money to persuade pros- 
pective subjects for the same experiment 
that the experience had been interesting and 
exciting. According to the authors’ theories, 
two results should occur on the basis of the 
following principles: 


1. When a person is forced to do or say 
something discordant with his privately 
held opinion, there will be a tendency for 
that opinion to change in such a way as 
to make it correspond more closely to 
the act performed. 

2. The greater the pressure used to induce 
the discordant act, the smaller will be 
the tendency to change the original opin- 
ion. 


The first effect follows directly from Fes- 
tinger’s concept of dissonance reduction 
(i.e., the reduction of incongruity between 
opinion and action), a concept somewhat 
similar to Heider’s strain toward balance. 
This result was found: subjects who com- 
plied in telling others that the task was in- 
teresting changed their own reports on how 
interesting the task had been. 

The second effect is not so obvious, al- 
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though it is also predicted from the theory. 
If one yields to a great pressure, the disso- 
nance is reduced by the pressure, so that 
there is less incongruity in telling a fib for a 
large sum than for a small one. One doesn’t 
tell a fib for a small sum; one changes one’s 
opinions. The experimental results con- 
firmed this prediction. 

A person’s behavior in any situation is 
often very much influenced by what some- 
one else has just done. For example, Helson, 
Blake, and Mouton (1958) found that they 
could influence the number of signatures on 
a petition both by the strength of the request 
made to sign and by the reaction of others, 
for example, by the number of signatures al- 
ready on the petition when it was circu- 
lated. 

In a related experiment (Freed and oth- 
ers, 1955) the circumstances were studied 
under which students would violate a sign 
prohibiting entry of a building. Signs had 
three degrees of “strength,” the stronger 
signs pointing to alternatives: 


= Total participation 
Nonperticipotion 


= == Porticipation through representation 


10 15 20 25 30 
After 
transfer 


Days 


10 5 


Strongest: “Absolutely No Admittance—Use 
Another Entrance.” 


Next: “You Are Requested to Enter by 
Another Entrance.” 
Weakest: “Absolutely No Admittance.” 


The subjects of the experiment were those 
who approached the entrance in the normal 
course of their lives; in other words, they 
did not know they were participating in an 
experiment. Accomplices, when they saw 
someone approaching, walked up to the door 
and read the sign; half the time the accom- 
plice obeyed the instruction, half the time 
he disobeyed and entered. In the control 
condition, no accomplice was present. 

Results were in the predicted direction. 
The highest conformity was found with the 
strongest sign and a compliant social model; 
the lowest conformity (greatest violation of 
the prohibition) with the weakest sign and 
a nonconforming model. Interviews with the 
inadvertent subjects showed that they were 
usually unaware of the background that de- 
termined their conformity or nonconformity. 


20 Social Psychology | 559 


ee 


Social conformity and independence of 
judgment are obviously both essential to the 
smooth running of social life and to prog- 
tess. The foregoing studies, while dealing 
with small-scale social processes, are rele- 
vant to social behavior of broader signifi- 
cance. 


Intergroup tensions and prejudice 


Identification with groups has the desir- 
able consequence of creating satisfying rela- 
tionships among individuals. At the same 
time the very attitudes of identification may 
lead some people to reject those who are not 
within the group. The problem of antago- 
nism among groups is of major concern be- 
cause it is a threat to harmonious social liv- 
ing. 


In-Groups and Out-Groups. We noted 
earlier the relevance to social perception of 
the figure-ground relationship (p. 552). A 
similar perceptual structuring occurs in 
group identification, so that the group in 
which membership is held becomes a figure 
with fairly definite contours. The group to 
which a person belongs and with which he 
identifies himself is known as an in-group. 
Other people are identified as members of 
out-groups. The boundaries are further 
sharpened if the interests of groups conflict 
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Fads and group pressure 


Clothing fads reveal group 
Pressure to conform. 
so that the in-group and the out-group 


come into competition. Feuds between fam- 
ily groups and political battles between the 
party in power and the party seeking power 


represent in-group—out-group conflicts. Caste 
and class distinctions are, of course, funda- 
mentally based on in- and out-grouping 

The boundaries between groups are not 


all alike. Some boundaries are more 
meable than others; that is, individuals can 


per- 


cross them and come into or go out of the 
group. On college and university campuses 
many clubs and societies are open to all or 


nearly all students who care to join them, 
and there is little coercion to remain in the 
group if interest lags. In other organizations, 
such as fraternities, admission is by way of 
special invitation and initiation, and the 
Pressure is very strong against breaking 
group ties once they are established. The 
boundaries of fraternity membership are 
less permeable than those of the other clubs. 

Assigning oneself to a group leads one 
also to assign others to groups—even though 
the “others” may have group feelings en- 
tirely different from the groups to which one 
assigns them. One kind of arbitrary group 
classification leads to stereotyping, in which 
people attribute to an individual character- 
istics which they believe typical of the group 
to which they assign him. 


An illustration of stereotyping is given in 
a study by Secord, Bevan, and Katz (1956), 
in which subjects whose attitudes toward 
Negroes were known were asked to rate a 
number of pictures according to 25 traits. 
The pictures included 10 Negro faces and 
5 white faces, with the Negro faces selected 
to reflect a wide range of Negroid features. 
The traits listed were 10 physiognomic traits 
characteristic of Negroes, and 15 personality 
traits widely regarded as part of the stereo- 
type of the Negro. Once a subject selected a 
picture as that of a Negro, he tended to as- 
sign categorically the personality traits 
characteristic of the Negro as he conceived 
them, paying no attention whatever to the 
individual differences in the pictures. The 
results held for the less prejudiced individ- 
uals as well as for the more prejudiced ones. 
Thus there is a strong tendency to assign 
traits to an individual on the basis of his 
group membership, even though individ- 
uals vary in the extent to which they show 
the characteristics of the group. 

We wish now to examine some of the 
ways in which in-group and out-group feel- 
ings create intergroup problems. 


Scapegoating. The notion of a scape- 
goat derives from an ancient practice re- 
ported in the Old Testament. Periodically 
the sins of a tribe were with appropriate 
ceremonies transferred to a goat, which was 
then driven off into the wilderness. The in- 
nocent goat was made to suffer for the sins 
of the people. 

The practice of finding a victim upon 
whom to place the blame for our troubles, 
and hence to make the object of our aggres- 
sions, is a familiar one. The child may re- 
taliate against a pet when frustrated by 
parents or playmates; Hitler found it con- 
venient to blame the Jews for Germany’s 
plight; industrialists blame labor unions for 
rising prices; labor unions blame capitalists 
for causing depressions; farmers blame poli- 
ticians for hard times connected with crop 
failures. We have already discussed scape- 
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goating as the mechanism of displaced ag- 
gression. 

How do group phenomena enter into the 
selection of objects for scapegoating? In an 
analysis of scapegoating, G. W. Allport 
(1944) pointed out the following four char- 
acteristics which make some people easy 
victims. 

1. Members of the group to receive the 
aggression must be easily identifiable. The 
dark skin color of the Negroes makes them 
much more vulnerable to attack than if 
they looked like whites. A perceptible dif- 
ference is enough to favor the separation of 
figure and ground, and to serve as a re- 
minder of the possibility of difference be- 
tween in-group and out-group. Sometimes 
identifiability is enforced, as when Hitler 
required Jews to wear special insignia. 

2. Members of the out-group must be ac- 
cessible. The mechanism of displacement re- 
quires that we substitute for the inaccessible 
target an accessible one (see p. 507). When 
Hitler had to find an enemy to attack before 
Germany rearmed, he turned to the Jews 
within Germany. In the South, when times 
are hard, the preferred targets of blame 
might be Northern industrialists rather than 
Negroes; but it is harder to give vent to 
feeling against the absent industrialists than 
against the accessible group at home. 

3. Those selected as scapegoats must be 
unable to retaliate. If aggression is in danger 
of punishment, it swerves away and finds a 
victim unable to strike back. In an au- 
thoritarian situation—that is, one in which 
there is a strong leader—the leader may be 
responsible for much of the frustration of 
group members. But the leader is in a pro- 
tected and powerful position. Hence the ag- 
gression is taken out on some lesser individ- 
ual or individuals. 

4. The scapegoats usually will have been 
scapegoats before. People and nations usu- 
ally manage to justify their aggressions self- 
righteously. The current inciting incident 
is often too trivial or the responsibility of the 
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| | scapegoat too remote to justify the extent 

of the aggression except on the basis of 
previous antagonism. A very small incident 
is often the excuse for new aggression, be- 
cause an undercurrent of hostility persists 
from the past. The Turk may attack the 
Armenian in his midst, the Japanese the 
Korean, partly because they have attacked 
these people before. 


If a community wants to protect a group 
habitually chosen as scapegoats, in addition 
to invoking the usual sanctions that protect 
individual liberty it is necessary to counter- 
act the four conditions that have been out- 
lined above. The changes are a matter of 
degree. Racial characteristics which make 
some members of a group identifiable can- 
not be erased. But habits of dress and ges- 
ture which make ethnic groups different 
from others can be modified so that the 
minority group conforms more nearly to the 
practices of the dominant group, with a 
consequent reduction in social distance. 

The accessibility of the target groups is 
lessened when segregation is lessened. Race 
riots in the North have occurred almost ex- 
clusively in cities in which a high degree of 
Segregation exists, as in Chicago, where a 
mob can find a Negro community to attack. 
Boundary phenomena are enhanced when 
the boundaries are visible geographically. 

The law must increase the retaliatory 

| strength of the victims of aggression. We can 
| check the displacement mechanism only by 
| making aggression toward the out-group 
punishable in the same way as in-group ag- 
| gression. 

The fourth condition can be met chiefly 
through education. The more people become 
aware of the irrationality of group action 
and of past injustices in the blame assigned 
to minority groups, the more they will re- 
sist future abuses. 


Racial Prejudice. By “racial prejudice” 
we mean expressions of disapproval toward 
members of given ethnic groups, whether 
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racial in a biological sense or merely of the 
same cultural or national origins. Such 
prejudices in America are commonly ex- 
pressed against Negroes, Jews, Irish. Ital- 
ians, Mexicans, and other groups considered 
more or less “foreign,” even though, like 
the American Indians, they are frequently 
as native as the groups showing the prej- 
udice. 

One study of women college students 
showed an excessive amount of racial prej- 
udice (especially prejudice against Jews) 
among those who were members of sororities, 
those of upper income levels, and those who 
were politically conservative. While sororities 
often communicate race prejudice through 
their procedures of selecting members, the 
anti-Semitic attitudes did not follow simply 
from the group identifications of these girls. 
More careful study revealed many basic per- 
sonality needs which were finding disguised 
expression in hostile feelings toward Jews. 

A test designed to discover the degree of 
anti-Semitism was administered to a group 
of University of California women. Those 
with extreme anti-Semitic scores were inter- 
viewed and tested more intensively to deter- 
mine what, if any, qualities they had in com- 
mon. It was found that most of those high 
in anti-Semitism showed high conformity on 
socially acceptable characteristics such as re- 
spect for parents, neatness, self-control, and 
lack of sensuality. When the girls were stud- 
ied with such devices as the Thematic A pper- 
ception Test, however, a great deal of re- 
pressed hostility was detected. It was inferred 
that many of their natural impulses to express 
their likes and dislikes directly were being 
repressed. Through the distortions of the de- 
fense mechanisms, especially projection, they 
were attributing bad qualities and impulses 
to minority groups, thereby justifying their 
feelings of antipathy (Frenkel-Brunswik and 
Sanford, 1945; Adorno and others, 1950). 

Three methods of attacking the problem of 
race prejudice are possible. One is to try to 
improve the mental health of children as they 
grow up so that they do not need, in main- 


taining status or excusing their inadequacies, 
to indulge in scapegoating. The second is to 
reduce the social supports given to prejudice 
by community arrangements, such as segre- 
gation in residence or in the office, factory, 
or military camp. And, finally, it is possible 
to reduce the teaching of prejudice which goes 
on subtly through the stereotypes of comic 
strips, radio programs, and motion pictures. 

The problem will not be fully solved until 
adults become aware of the degree to which 
they pass on to their children their own atti- 
tudes, often without intended malice. Prob- 
ably the unintentional transmission of prej- 
udice through casual remarks, anecdotes, 
and innuendoes accounts for more prejudice 
than direct efforts of agencies promoting 
hatred, 


CRITICAL DISCUSSION 


‘The limits of responsibility of the social psy- 
chologist in the study of value-laden fields, 
such as prejudice, are not entirely clear. 

As a research scientist he must of course re- 
main objective in his study of the facts as they 
exist, not selecting or distorting the phenom- 
ena in accordance with his own preferences. 
He can study prejudice exactly as he studies 
sensory thresholds or the learning curves of 
laboratory rats. On this much of his task there 
is agreement (Marquis, 1948). 

The social scientist can also remain objec- 
tive in evaluating programs whose policy di- 
rection is in the hands of someone else. Thus 
if a school system has decided to try to reduce 
prejudice among its pupils, he can arrange the 
before-and-after tests to see how well the pro- 
gram has worked. Here, too, his role can be 
detached, though now the temptation is strong 
for him to offer suggestions to correct obvious 
defects in the program. As soon as he does 
that, his personal values are being joined with 
those of the policy-makers, even though the 
advice he gives comes out of his scientific 
background. 

It is almost inevitable that in our society 
the social scientist, in some of his roles at 
least, will use his techniques and knowledge 
eS 
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to influence policy. Thus he will fight for the 
right to be as rational as possible in the study 
of irrational social processes—a right that would 
be denied him in authoritarian countries. When 
he tries to influence policy, he is perhaps ex- 
ercising his rights as a citizen rather than as a 
scientist, but these two functions are not al- 
ways clearly distinguishable. We would not 
think well of an electrical engineer who was 
willing to take orders from a town council to 
install a direct-current system if he knew that 
an alternating-current system was better 
adapted to the community’s needs. We would 
expect him to use his expertness to influence 
relevant policies. So, too, if the social psychol- 
ogist were sure that one kind of treatment of 
offenders was better than another in reducing 
juvenile delinquency, we would expect him to 
advocate it. In these illustrations there is no 
conflict over the values: the community wants 
an efficient electrical system and wants to re- 
duce delinquency. Therefore the scientist’s ad- 
vice on policy is acceptable. When the values 
are themselves the subject of debate, however, 
the role of the scientist is more difficult. Per- 
haps in these situations we can distinguish be- 
tween his two roles, that of investigator and 
that of advocate, permitting both roles but not 
confusing the two (Allport, 1954b, pp. 515- 
19). 


EEE 


Attitudes, Opinions, 
and Their Change 


In ordinary social interchange the attitudes, 
preferences, and prejudices that sway people 
affect the satisfactions of living together. 
They are part of the fabric of social motives; 
they provide occasions for conflict and for 
aroused emotion (p. 171). In a political 
democracy, sensitive to the wishes of the 
people, the molding and expressing of public 
opinion are of the essence of the political 
process. In an international situation in which 
the sensitivities of peoples are easily injured 
and antagonisms aroused, the understanding 
of attitudes and opinions may mean the dif- 
ference between war and peace. Hence atti- 
tudes and opinions—who holds them and 
how they change—are legitimate topics for 
serious study. 
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Attitudes 


A precise definition of attitude is difficult 
because attitudes overlap with other kinds of 
psychological preparation for response. We 
may accept the following definition, recog- 
nizing that it will become clearer when placed 
in the context of the following studies: An 
attitude represents both an orientation to- 
ward or away from some object, concept, or 
situation, and a readiness to respond in a 
predetermined manner to these or related ob- 
jects, concepts, or situations.? Both orienta- 
tion and readiness to respond have emo- 
tional, motivational, and intellectual aspects. 
They may be in part unconscious (“I do not 
like thee, Dr. Fell, the reason why I cannot 
y nwy 

Enduring attitudes develop through many 
learning experiences related to other people. 
Allport (1935) has suggested four common 
conditions for the formation of attitudes: 


1. The accretion and integration of re- 
sponses learned in the course of growing up. 
For example, being raised in a home in which 
the father is deferred to and the sons are 
valued above the daughters will affect gen- 
eral attitudes regarding male supremacy. 

2. The individuation, differentiation, or 
segregation of experiences. Experiences do 
not merely accumulate; they become sharp- 
ened and patterned, so that some attitudes 
become more specific as the individual grows 
up. 

3. The influence of some dramatic experi- 
ence or trauma. Sometimes a single experi- 
ence may have a lasting influence and may 
generalize to related stimuli. Nausea follow- 
ing the eating of a strange food may gener- 
alize to a distaste for all related dishes. A 
bad experience with a single member of some 
ethnic group may lead to a distrust of all 
members of that group. 

4. The adoption of ready-made attitudes. 
2 The definition combines features of Allport’s def- 


inition (1954a), p. 43, and that of Hovland, 
Janis, and Kelley (1953), p. 7. 
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Sometimes attitudes are picked up through 
imitation of the attitudes of parents or others, 


Because attitudes are so interwoven with 
affective and highly motivated experiences, 
they become abiding personality character- 
istics. On the other hand, attitudes as com- 
ponents of personality cannot be separated 
from the objects or events in the social con- 
text to which they refer. Thus a “conforming” 
person is not necessarily socially conserv- 
ative: if he happens to be a member of a 
left-wing group, his conforming tendencies 
may lead him to go along with his group. An 
extended study of 10 men by Smith, Bruner, 
and White (1956) showed a good deal of 
correspondence between their individual life 
histories and their attitudes toward Russia, 
but the relationships were by no means one- 
to-one. It was clear, however, that their atti- 
tudes toward Russia were dictated only in 
part by the facts as they saw them; the atti- 
tudes were also expressions of other aspects 
of the individual personalities. For example, 
men who were more likely to blame others 
than themselves when things went wrong in 
their personal lives were also more likely to 
place the burden of blame on Russia for the 
worsening of United States-Soviet relations. 


Attitude Scales. Attitude scales can be 
constructed in a manner similar to person- 
ality inventories. The questions, instead of 
dealing with personal problems and troubles, 
deal with preferences and beliefs about social 
issues. Such scales attempt to measure atti- 
tudes toward political parties, religion, Ne- 
groes, labor unions, international organiza- 
tions. Once a satisfactory scale has been pre- 
pared, those who take it as a test can be 
scored for the degree to which they hold 
a favorable or unfavorable attitude, and 
changes in attitudes will show up in their 
scores on repeated tests. 

One of the very early uses of such attitude 
scales was in testing the effect of a motion 
picture on changing the attitudes of school 
children. A large group of high school stu- 


dents took an attitude test to determine how 
favorable or unfavorable their attitudes were 
toward the Chinese. Then they witnessed a 
motion picture giving a sympathetic portrayal 
of Chinese life. When they took the attitude 
test the following day, scores showed a dis- 
tinct shift in the favorable direction. Some of 
the students took the test again 5 months 
later, and others 19 months later. Results 
showed that 62 per cent of the students re- 
tained the improved attitude as long as a 
year and a half after they had seen the pic- 
ture (Peterson and Thurstone, 1932). 

Social psychologists have given a great 
deal of attention to constructing attitude 
scales and to developing theories about atti- 
tude measurement. 

Many investigators, among them those who 
conducted the study described above, have 
made use of Thurstone’s method (Thurstone 
and Chave, 1929). Thurstone constructed 
his attitude scales by assembling a large num- 
ber of statements concerning a topic, some 
mildly favorable and mildly unfavorable, 
others strongly favorable and strongly un- 
favorable. A hundred or more judges sorted 
these statements into a number of piles, indi- 
cating their judgments as to the degree to 
which the statement was favorable or unfa- 
vorable. For example, a judge, whether per- 
sonally pro- or anti-union, would sort the fol- 
lowing statement as extremely favorable to 
unions; “All industrial workers should be- 
long to unions.” Similarly, he would sort the 
following as unfavorable: “Labor unions 
should be forbidden by law.” He might have 
more trouble knowing just where to put 
statements such as: “Labor leaders do not 
represent rank-and-file membership,” Or 
“Workers have a right to organize, but the 
closed shop, in which all workers have to be- 
long to the union, should be prohibited”; 
but studies have shown that judges who differ 
greatly in their own attitudes agree quite well 
in their estimation of the degree of favorable- 
ness or unfavorableness of individual items 
(Hinckley, 1932). Those who use Thur- 
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stone’s method then construct the scale to be 
used as a test by selecting items upon which 
the judges are in substantial agreement. 
These will represent fairly equal intervals 
along the scale from favorable to unfavor- 
able. Each item receives a number to indi- 
cate its scale position. When a subject takes 
the test, he indicates which statements he can 
endorse. His score corresponds to the aver- 
age scale position of the items he endorses. 

Another method, that of Likert (1932), 
eliminates the use of judges by having each 
subject give his answers along a 5-point scale: 
strongly approve, approve, undecided, dis- 
approve, strongly disapprove. Although there 
are some differences, the results of the Thur- 
stone and Likert methods agree rather well 
in discriminating between those with favor- 
able and unfavorable attitudes on a given 
issue. 

The quantitative techniques of Thurstone, 
Likert, and others have made it possible to 
study changes in attitudes through various 
influences and to study the persistence of 
changes through time. 


CRITICAL DISCUSSION 


Technical developments in attitude appraisal 
during and since World War II deserve more 
than the passing mention they have received 
thus far, even though an introductory discus- 
sion cannot do justice to them because they 
are complex and involve advanced statistical 
and mathematical assumptions. 

Guttman’s scalogram method seeks to find 
“pure” scales along a single dimension, so that 
a subject who answers any one question fa- 
vorably will answer favorably all items to 
which a favorable reply is more commonly 
given. We can imagine a table of favorable 
(+) and unfavorable (—) responses as fol- 
lows, question 1 being the easiest answer ina 
favorable direction (and therefore the “least” 
favorable), question 6 being most extreme, 
that is, requiring the most favorable attitude 
possible in order to yield an agreeing answer: 
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Questions in scaled order from 
least to most favorable 
Sub- 
ject Least Most 
1 2 3 4 5 6 
A bs E oi =F $ + 
B + + -p + + = 
C ES f aie + iS = 
D is F + ag a = 
ZOE atte Wi neno s slit ea 
Aa eens T he | 
G yy -= = = " = 


With a scale that worked this way we would 
be sure that Subject A was the most favorable 
in attitude toward the given object or situa- 
tion, and Subject G the least favorable. Note 
that one who has an in-between attitude, such 
as Subject D, expresses his attitude not merely 
as “favorable on three of the six questions” 
but “favorable on only the three questions that 
are most commonly answered in the direction 
of a favorable attitude.” If the scale worked 
according to theory, the responses of Subject 
D would be the only kind of response pattern 
with three favorable answers out of six. The 
scale thus seeks an ideal of internal consist- 
ency. But this ideal is not actually found, and 
statistical devices have to be developed to de- 
termine how close the actual scale comes to it. 

For instance, in scaling 12 questions on atti- 
tudes toward the Army, the question that was 
most easily answered in the favorable direc- 
tion, and which therefore fell at the least fa- 
vorable end of the scale, was: “In general, 
how interested do you think the Army is in 
your welfare?” (A series of possible replies was 
included for checking.) 

The question at the most favorable extreme 
of the scale, which according to expectations 
would be answered favorably only if all other 
answers were favorable, was: “On the whole, 
do you think the Army gives a man a chance 
to show what he can do?” 

The test of the scale comes when one de- 
termines how consistent with the ideal the re- 
plies actually are, This particular scale had a 
“coefficient of reproducibility” of r = .89 (a 
perfect scale would yield r = 1.00), so that it 
was moderately successful in meeting the cri- 
teria set us (Guttman, 1950). 


—__ 


Attitudes, Affects, and Beliefs. Attitudes 
commonly show a certain consistency among 
the feelings, beliefs, and overt actions called 
forth by the objects of these attitudes. That 
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is, if the object of an attitude (e.g., the 
United Nations) evokes pleasant feelings, it 
is also likely to elicit beliefs about its effec- 
tiveness in promoting value (e.g., world 
peace), and to lead to actions consonant 
with the belief (e.g., contributing to the citi- 
zens’ association that supports the United 
Nations). 

What happens to an attitude when feelings 
(affective responses) change? Do the be- 
liefs (cognitions) also change? Because the 
affective and cognitive components are corre- 
lated, it is plausible to expect change in one 
to produce a change in the other, but the mat- 
ter has actually been put to test. 

Rosenberg (1960a, 1960b) proposed that 
a strong and irreversible alteration of atti- 
tudinal affect would result in a reorganization 
of the person’s associated cognitions. His sub- 
jects (22 graduate and professional students 
at Yale University) first indicated their affec- 
tive responses to certain related propositions, 
and then their interest level in the topic, for 
seven issues: labor’s right to strike, the city- 
manager plan, the United States being more 
conciliatory to Russia, the provision of com- 
prehensive Federal medical insurance, living 
in Los Angeles, Negroes moving into white 
neighborhoods, and the United States and 
Canada uniting to form a single nation. The 
experiment was concerned with modifying 
the subjects’ attitudes in one high-interest 
and one low-interest area through a change in 
only the affective component of the attitude. 

For half the subjects (11 who were selected 
because of their high hypnotic susceptibility), 
affect was changed a week or two later 
through suggestion under hypnosis that their 
affective responses would change in a stated 
way, but that they would forget upon arousal 
from hypnosis that they had been given the 
Suggestion. The 11 other subjects were 
treated similarly, but without hypnosis. The 
change in affect could be either from nega- 
tive to positive or from positive to negative. 
Thus a subject who asserted labor’s right to 
strike might receive the suggestion that the 
thought of a strike by labor would always 


Affect Change 
(result of suggestion within hypnosis) 


Associated Cognitive Change 

1. General cognitive reorganization 

2. Change in importance of associated values 

3. Change in importance as means to attain values 


Control: Change in affect scores for attitude objects 
not manipulated 


ource: Rosenberg (19608). 
* The change scores are summarized through the application of a special statistical procedure known as the Mann- 
Whitney Rank Sum Test, the details of which need not concern us; the values reported are Mann-Whitney 2’s. 


make him feel depressed, while a subject 
who had some hesitation about Negroes 
moving into a white neighborhood might be 
told under hypnosis that the mere idea of 
Negroes moving into white areas would give 
him a happy, exhilarated feeling. For 6 of 
the experimental subjects the affective ma- 
nipulation was from negative to positive, 
while for the other 5 it was from positive 
to negative. Note that the subject was told 
that he would feel differently; nothing was 
said about changing any of his related be- 
liefs. 

The results for attitudes upon issues in 
which the subject expressed high interest are 
shown in Table 20-1. Note that in all com- 
parisons the experimental subjects changed 
their associated cognitive attitudes more than 
the control subjects, whether the change was 
judged by the general amount of cognitive re- 
organization, by the change in value of the 
issue as a source of satisfaction to the sub- 
ject, or by a change in estimation of the pro- 
posals as a means of attaining the value in 
question. For attitude areas in which there 


a 


Difference between means 
of experimental and 
control groups * 

(N = 11 each) 


(experimental exceeds 
control in all 
comparisons) 


was no manipulation, the experimental sub- 
jects changed no more than the control ones, 
showing that the change was not a conse- 
quence of the hypnotic experience as such. 
While only the high-interest attitudes are 
represented in the table, the results for low- 
interest areas were similar. 

The results of Table 20-1 represented 
changes before and after a single half-hour 
hypnotic session, after which the original atti- 
tudes were restored. When, in a later experi- 
ment, the changed affect (in this case one on 
the foreign aid program of the United States) 
was permitted to remain for a week, with 
testing on the third, fifth, and eighth days be- 
fore amnesia was removed, there was some 
residual effect of the changed attitude which 
persisted for at least 10 days after removal 
of the amnesia. These persistent changes were 
apparently due to a kind of “self-convincing” 
that went on in arguing for the new attitude 
while under the influence of the post-hypnotic 
suggestion. 

It should be noted that the changes made 
were usually quite consistent with the gen- 
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eral belief and attitude patterns of the sub- 
ject, but modified in ways that made the 
changed attitude acceptable. For example, 
a subject who believed that abandoning eco- 
nomic aid to a country was bad for its eco- 
nomic growth might decide (if told under 
hypnosis to become less favorable to such 
aid) that the bad effect would be temporary, 
but the long range effect good. One favor- 
able to desegregation might move from an 
impatient position to one favoring gradual- 
ism, thus preserving his general value system 
while actually altering the attitude to corres- 
pond to the new affect.* 


Opinions and their measurement 


Attitudes grade into opinions, and there 
is no sharp difference between them. We may 
attempt, however, to hold to a difference pro- 
posed by Hovland, Janis, and Kelley (1953). 
An attitude, as indicated earlier (p. 564), 
represents an orientation or preference and 
may be in part unconscious. An opinion, ac- 
cording to the above authors, always involves 
some kind of expectation or prediction (not 
merely a preference) and can always be put 
into words. The subject may avoid putting 
his opinions into words, or what he says may 
not express his true opinion, but according 
to this definition an opinion can always be 
verbalized. 

No matter how we separate attitudes and 
opinions by definition, they are closely re- 
lated. If you hate a person (expressing an 
attitude of hatred), you are likely to expect 
bad behavior of him (expressing an opinion 
about his behavior). If he behaves better 
than predicted (thus changing your opinion) , 
you may like him better (thus also changing 
your attitude). 


3 The possibility that hypnosis can be used to pro- 
duce drastic changes in attitude, as in brainwash- 
ing (p. 576), is remote, but some effect on atti- 
tudes for highly hypnotizable subjects cannot be 
ruled out. Other persuasive methods, without 
hypnosis, might prove equally effective; the con- 
trol groups in the reported experiments were not 
intended to see what could be achieved without 
hypnosis, but only to show that changes had 
taken place under hypnosis. 


Another rather practical distinction be- 
tween attitude measurement and opinion 
measurement can be made: Attitude meas- 
urement tends to deal primarily with the in- 
dividual (where he stands on a scale of 
favorable or unfavorable attitudes), while 
opinion measurement tends to deal with sub- 
groups (e.g., the fraction of the population 
most likely to vote in a school bond issue). 
These differences bear some relation to the 
Hovland, Janis, and Kelley definitions be- 
cause opinion studies, more often than atti- 
tude studies, deal with predicted action. The 
distinction is of some interest because in- 
vestigators tend to be concerned with private 
attitude but with public opinion. 

The public opinion poll first attained na- 
tional interest with the presidential election 
of 1936. Using the then-accepted “straw- 
vote” technique, the Literary Digest incor- 
rectly predicted the election of Landon over 
Roosevelt, while the better-designed polls, 
of which the Gallup poll is the best known, 
predicted Roosevelt’s re-election. The suc- 
cess of the public opinion polls brought them 
into prominence. 


The Public Opinion Survey. The public 
opinion survey is not to be identified only 
with the election poll, for many surveys have 
purposes other than predicting election out- 
comes. It is true, however, that newspaper 
and magazine polls grew out of the election 
prediction polls, so that the public opinion 
“ballot” tended at first to be modeled largely 
after an election ballot. People were asked 
to state what side of an issue they were on, 
and the percentage of answers was then re- 
ported. 

We now know that the simple “yes-no” 
answer to a question about a public issue is 
likely to be very misleading. For one thing, 
the form of the question may produce a great 
variation in the number answering one way 
or the other. 

Here are two questions asked of a sample 
of the public early in 1945: + 


* Quoted by Cartwright (1946). 


“After the war would 
you like to see the 
United States join 
some kind of world 
organization, or would 
you like to see us stay 
out?” (National Opin- 


“Do you think the 
United States should 
join a world organi- 
zation with police 
power to maintain 
world peace?” (Amer- 
ican Institute of Pub- 


ion Research Center, lic Opinion, April, 

January, 1945) 1945) 

Join 64% Yes 81% 

Stay out 26 No 11 

Undecided 10 No opinion 8 
100% 100% 


There is no reason to suppose that the 
difference between 64 per cent and 81 per 
cent is a reflection of any change in inter- 
national attitudes between January and April. 
The phrase “to maintain world peace” in the 
second question no doubt raised the percent- 
age of affirmative answers. 

One of the chief difficulties with the opin- 
ion ballot is that it is hard to know how 
firmly the respondent holds his convictions, 
a problem met also in attitude scaling. The 
answers to “yes-no” questions may be given 
as casually as they sometimes are to the ques- 
tions in a college “true-false” examination. 
The vagueness or firmness of answers is 
partly dependent on the extent to which pub- 
lic opinion has crystallized on an issue. Often 
people are asked to give opinions about 
highly technical matters, such as the influence 
of atomic energy on the future of civilization. 
In response to such questions there is often 
a high percentage of “no opinion.” Interpre- 
tations of the opinions offered then have to 
be made with extreme caution. 

Even though the ballot form is used, many 
refinements in questioning are possible. One 
device is to use a number of fixed alternatives 
instead of a mere “yes-no” reply. Often a 
printed card with four or more possible re- 
plies is handed to the person being inter- 
viewed. He is asked to select the one which 
most nearly represents his own opinion. An- 
other device is that of the “filter” question, 
used to determine what question should be 
asked next. The following illustration * shows 


5 American Institute of Public Opinion, Novem- 
ber, 1940. Quoted by Cantril (1944), p. 22. 


how a stereotyped reply can be broken down 
by asking a second question of those who 
answer in a conventional manner: 


Do you believe in freedom of speech? 


Yes 97% 
No 1 
Don’t know 2 


100% 


If “Yes”: Do you believe in it to the extent of 
allowing Fascists and Communists to hold meet- 
ings and express their views in this community? 


Yes 23% 

No 72 

No opinion 5 
100% 


Because answers depend on the context in 
which the questions are asked, and because 
they depend so much upon both the form and 
the wording of the question, a single percent- 
age can never be interpreted unambiguously. 
Successive polls repeating identical questions 
do indicate trends, however, and these are 
often very revealing. 

The alternative to the ballot form of ques- 
tion is that known as the free-answer or open 
question, that is, a question to which the re- 
spondent must reply in his own words. This 
method has genuine advantages, although it 
requires somewhat more skilled interviewers 
(who are asked to record answers as nearly 
verbatim as possible), and it makes statistical 
analysis more difficult. For one thing, the 
free answer makes it easier to interpret the 
meaning of the question to the respondent. 
It also makes possible an understanding of 
the meaning of the reply. “Yes-no” answers 
often conceal meaning. 

Many public opinion surveys now make 
use of both free-answer and fixed-alternative 
questions. One suggestion is that the free- 
answer question should be used in the pre- 
test to determine what answers are desirable 
as fixed alternatives in the main study. Then 
the findings of the main survey should again 
be studied through more detailed interview- 
ing (Lazarsfeld, 1944). 
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The Problem of Sampling. A properly 
conducted public opinion survey is like any 
other scientific investigation. It has to be 
carefully designed in order to yield un- 
ambiguous results. We have considered some 
of the pitfalls in the form of the poll question. 
It is important that we know what the re- 
spondent understands by our questions, how 
thoughtful and informed his opinion is, with 
what conviction he states his answer, and 
what he intends by it. But it is also important 
that we ask our questions of the right people. 
The selection of those whose replies we seek 
constitutes the problem of sampling. While 
we have made great advances in selecting a 
sample, our sampling methods are still not 
foolproof. 

The logic of sampling is fundamentally 
very simple. Once the total group to be 
sampled has been defined (e.g., registered 
voters, males of draft age, owners of motor 
vehicles), the ideal is so to design the sample 
that each person in the group has an equal 
chance of being represented.* If we could 
give every person in the country a number 
chosen at random, and then make our sample 
by drawing, say, every thousandth person, 
we would have a simple random sample. The 
cost of doing this would, of course, be pro- 
hibitive, so that methods have to be devised 
of achieving a compromise that lies near this 
ideal. 

Let us examine two methods commonly 
used. The first is that of quota control. In 
the recent past this has been the method 
most widely used by the commercial polls, 
but it is a method that has led them into er- 
ror. On the basis of census data, pollsters 
choose communities to represent the nation; 
within these communities they assign each 
ê Instead of equal chance of being represented, it 

would be more accurate to say known probability 

of being represented. Thus we could sample 1 
in 100 in a large city and 1 in 10 in a small city, 
and still arrive at an unbiased estimate for the 
whole population represented; in order to do 
so, the results would of course have to be 


weighted according to the number of persons 
each reply represented. 


interviewer a quota of persons to be inter- 
viewed. These quotas, when added up, should 
represent the population of the country in 
miniature. The quota is developed not only 
according to the number of people from each 
community but according to certain charac- 
teristics or controls. These ordinarily include 
sex, age, and economic level, with separate 
quotas for whites and Negroes. While the 
intended sample may be fairly representative 
according to these characteristics, the ac- 
tual sample tends to be unrepresentative. Be- 
cause the interviewer selects the interviewees 
who meet the quota requirements, his per- 
sonal biases inevitably enter. Many inter- 
viewers are middle-class housewives who 
hesitate to go into dingy houses on dirty 
streets. The sample thus tends to be short 
of the lowest economic groups, with the bet- 
ter-educated groups too well represented. 
One analysis of two polling samples showed 
20 per cent more people polled in the better- 
educated group than there should have been 
according to U.S. Census reports (Cantril, 
1944). 

In order to avoid the bias introduced by 
the method of quota control, an alternative 
method known as area sampling has been de- 
veloped. The main contrast with the quota 
method in practice is that no choice is left up 
to the interviewer. In the method of area 
sampling, when applied on a national or 
regional basis, interview assignments are usu- 
ally made according to residence units. The 
interviewer is told exactly where to go and 
whom to interview. No substitutions are al- 
lowed, for the person hard to reach may be 
the very one needed to assure the representa- 
tiveness of the sample. Not all desired re- 
spondents will be reached, but with this 
method the number not reached can be as- 
certained, and something about them can be 
known from the neighborhoods in which 
they live. 

Area sampling is really only one variation 
of the broader method of probability sam- 
pling, in which the probability that each 
member of the population is included in the 


sample is determined in advance, so that 
sampling statistics can be accurately applied. 
There are other ways of obtaining the specific 
assignments required by probability sam- 
pling. In a wartime study of small manufac- 
turing plants, for example, a representative 
sample was drawn from the social security 
files, and assignments were made by name 
and address of the plant. 

Surprising accuracy can be achieved with 
small samples if they are carefully designed. 
he confidence limits can be determined by 
appropriate statistical formulas, so that the 
degree of accuracy can be known in advance, 
and the sample size determined in accord- 
ance with the needed accuracy for the pur- 
poses at hand. 


The study of voting behavior 


The study of elections has served well as 
ı testing ground for public opinion measure- 
ment, Elections are important in a democ- 
racy, the issues and candidates are widely 
publicized, and accurate records are kept. 
The initial interest in studying voting be- 
havior—predicting election outcomes—has 
come to be supplemented by many other 
interests related to the sources of political 
affiliation, the effects of income, education, 
and social class upon loyalty to a party, the 
nature of those who switch allegiance, and 
so on. 

The fact that a poll result does not agree 
perfectly with the election result does not 
necessarily mean that the poll is a poor 
method of studying voter behavior. Several 
influences are at work which the poll cannot 
control, One of these is that voters change 
their minds. Even though they answer hon- 
estly about how they plan to vote, they may 
hear a speech or have a talk with friends 
and decide to vote differently. Then, too, not 
all of those interviewed will vote, so that the 
interview sample may not represent the 
voting sample. In states which discourage 
voting by Negroes, a representative sample 
of Negroes and whites would not be a good 
election sample. Bad weather may affect the 


farm and urban vote differently, since farm- 
ers find it harder than city people to get to 
the election booths in bad weather. Also, 
the system of electoral votes means that the 
polls predicting national elections have to 
work state by state, lest slight errors in bor- 
derline states with large electoral votes throw 
off the prediction much farther than if elec- 
tion were by direct popular vote. The test of 
predicting national elections is more severe 
than any other test to which the polls are 
put. The presidential election of 1960 made 
the difficulties abundantly clear; even the 
modern computing machines, fed all the in- 
formation from prior elections, were unable 
to make satisfactory predictions from the 
votes as they came in on election night. 

The study of political behavior, as repre- 
sented by voting, calls for much more than 
a tabulation of voting and a noting of suc- 
cess or failure in prediction. Many serious 
studies are now conducted before and after 
each of the major elections in order to arrive 
at an understanding of the behavior of the 
voter. New circumstances, such as the TV 
debates between Mr. Kennedy and Mr. Nixon 
in the 1960 campaign, and the issue concern- 
ing Mr. Kennedy’s membership in the Roman 
Catholic Church, provided important ma- 
terial for study, even though they made ad- 
vance prediction perilous. The debates forced 
viewers and listeners to pay attention to both 
candidates, although earlier studies had made 
it clear that people tended to listen pre- 
dominantly to candidates with whom they 
already agreed. 

Some voters have no trouble at all in mak- 
ing up their minds how they will vote: their 
party affiliations, their social class or eco- 
nomic group interests, their liking for the 
party’s candidate—all are in harmony. But 
other voters are in conflict: they like the 
candidate, but do not like the party’s policies; 
they like the domestic policy, but are out of 
sympathy with the foreign policy. They then 
have trouble in making up their minds and 
often decide late. Thus in the elections of 
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Unpredictability of late 
deciders 


Within two elections it was found 
that the decisions of those who 
made up their minds late could 
not be predicted as well from their 
partisan attitudes as the decisions : 
of those who made up their minds 
early. This is interpreted as due to 
conflict. (After Campbell and 
others, 1960, p. 79) 


Correlation of partisan attitude with actual vote 
an 2 bor Gay a 


both 1952 and 1956, partisan attitudes read- 
ily predicted how those would vote who 
decided early, but did not predict for the 
later deciders (Figure 20-6) (Campbell and 
others, 1960). When their conflicting atti- 
tudes were studied, it was found that those 
with more conflicts were indeed the ones who 
represented the highest proportion of late de- 
ciders (Figure 20-7). 

The shift in issues and alignments from 
one election to another reflects many changes 
associated with the age of the voters (which 
affects their memories of depression, war, 
etc.), with the present economic circum- 
stances, and with the general outlook at the 
time. For example, with the generally up- 
ward rise in incomes and opportunities, there 
has been a lessening of voting along class or 
economic lines in this country; such cleay- 
ages have been lower among the younger 
people within the last several elections, and 
very slight among any group by the elec- 
tion of 1956 (Figure 20-8). Thus the study 
of elections tells us something about what is 
happening in the nation generally; these 
findings are probably more significant than 
predicting election outcomes. 


1956 


1956 


Decided before Decided Decided within 
or during during two weeks of 
convention campaign election 


Reported time of decision as to vote 


The effectiveness of communications 


How are people influenced to change 
their attitudes, opinions, and beliefs? The an- 
swer lies in part through ordinary learning 
experiences, through the rewards and pun- 
ishments the individual receives from the cul- 
ture. Attempts to influence people in large 
numbers come mainly by way of the chan- 
nels of communication: through the spoken 
word over the radio, through the printed 
word in newspapers, books, and magazines, 
audio-visually through motion pictures and 
television, and through presentations before 
audiences. We turn now to a consideration 
of the effectiveness of some of these many 
varieties of communication. 


The Mass Media. The mass media of 
communication are those whose messages 
reach millions of people: newspapers and 
magazines, motion pictures, radio, television. 
Many studies are concerned with the type 
and size of audience reached and with the 
influence upon such audiences. Only a few 
selected examples can be given here. 

While the newspaper is not as important 
as it once was because of other sources of 


news reports, it has many features (in addi- 
tion to news coverage) that make it an impor- 
tant part of the daily lives of a great many 
people. A 17-day newspaper strike in New 
York City provided the occasion for a study 
of what “missing the newspaper” meant to 
people (Berelson, 1954). People felt that 
they did not know as well what was going on 
in the world because they did not have the 
paper, but they also reported satisfaction in 
the act of reading, without primary concern 
in some cases for the content being read. The 
paper was a source of security, providing an 
indirect social contact with important people 
and a feeling of intimacy, and serving satisfy- 
ing “ritualistic” values. 

A striking case of the influence of the radio 
occurred some years ago in a broadcast of an 
“invasion from Mars.” What happened was 
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Of those with consistently pro-Democratic or pro-Republi- 
can attitudes, none waited until two weeks before the 
election to decide how to vote. For other voters, the 
more conflict in attitude, the greater the delay in de- 
ote. Based on a scale of five partisan 
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attitudes, election of 1956. (After Campbell 
1960, p. 82) 
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In the election of 1948, those born around 1910 showed 
the highest correspondence between their occupational 
status and their voting behavior. These voters reached 
their young adulthood in the depression period following 
1929, and their memories of this period may have had 
something to do with their awareness of status and its 
political significance. In any case, the correlation between 
voting behavior ond status decreased in each election 
from 1948 to 1956, as shown by the lower position of 
each successive curve on the chart. Note that in the two 
earlier elections the younger voters showed less cor- 
respondence between status and voting than the older 
ones. (Modified from Campbell and others, 1960, p. 


358) 


the subject of a study by Cantril, Gaudet, 
and Hertzog (1940). Some 6 million peo- 
ple listened to a radio play on the evening of 
October 30, 1938. Orson Welles as “Profes- 
sor Richard Pierson” reported what pur- 
ported to be an invasion by men from Mars, 
an invasion that threatened our whole civi- 
lization. So skillfully was the dramatization 
done that at least a million of the listeners 
were frightened or disturbed. Most of these 
thought they were listening to a news broad- 
cast. 

Before the broadcast ended, people were 
packing their belongings, driving their cars 
into the country at high speeds, crying, pray- 
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Before first debate 
After first debate 
After fourth debate 


Decided for Kennedy 
37 
47 
52 


SOURCE: Lang and Lang (1961). 


Decided for Nixon 


ing, seeking to rescue their loved ones. Later, 
detailed interviews were conducted with 135 
persons, of whom over 100 were known to 
have been upset by the broadcast. The pur- 
pose of the interviews was to get at the psy- 
chological bases for the widespread panic 
that the broadcast caused. 

It was found that the people had great 
faith in radio commentators. That faith made 
the people who thought they were listening 
to a news broadcast completely credulous. 
They were confirmed in their fears when they 
found their neighbors as disturbed as they 
and saw the congestion of traffic in the 
streets. The fear spread; the people coalesced 
into a panic-stricken mob, for there was noth- 
ing they could do to stem the power of these 
invaders from another world. 

Although a relative newcomer on the 
scene, television since World War II has be- 
come widespread and is now a major channel 
reaching a mass audience. A dramatic illus- 
tration of its impact was provided by the 
Kennedy-Nixon debates in the election of 
1960. 

One study of the debates was based on 
interviews with 95 New Yorkers before the 
first debate, immediately after, and again 
after the fourth (and last) debate. While the 
sample is not generally representative of 
voters, the results confirmed the findings of 
a wider sample, as reported in the Gallup 
Poll release of October 12, 1960. Accord- 
ing to the national poll, about twice as many 
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thought Kennedy did better in the debates 
than thought Nixon did better; the results 
in the small sample showed a switch to Ken- 
nedy by 10 of the 95 voters and a loss of 3 
Nixon voters after the first debate. More care- 
ful analysis, however, showed that Kennedy’s 
gain in favorable impression was more pro- 
nounced than his gain in votes; most of the 
shifts came from undecided voters who al- 
ready were leaning in the direction of a vote 
for Kennedy. After the fourth debate, Nixon 
had held his original supporters, while Ken- 
nedy had gained solely from the undecided 
group (Table 20-2) (Lang and Lang, 1961). 
In any case, there was some impact from the 
televised debates, and in an election so close 
any influence can be significant. 

The importance of TV in the lives of con- 
temporary school children is brought out 
strikingly by some studies reported by 
Schramm (1960). Of a sample of 508 fifth- 
and sixth-grade San Francisco children, 74 
per cent viewed TV on any one day, with 
the average viewing time being 24% hours, 
about the same as the amount of time spent 
in free play. Very little of the viewing was of 
educational programs. 

A large-scale study in England (Himmel- 
weit, Oppenheim, and Vince, 1958) showed 
slightly less viewing by English children than 
by American children. Viewing was neg- 
atively correlated with intelligence: the higher 
a child’s intelligence, the less time he spent 
before the TV screen. While children can 


learn from TV, there appears to be no net 
gain, because TV replaces other experiences, 
such as reading. Television does not appear 
to lead to action; for example, few children 
proceeded to make anything even though a 
model for so doing was shown on television. 


Influencing Opinion in Experimental Audi- 
ences. Some suggestions were made earlier 
about social conformity (pp. 555-60). We 
are here concerned with the influences re- 
ceived by a member of a particular kind of 
group, an audience. An audience receives 
some kind of communication from a speaker 
or other leader around whom the audience is 
polarized, i.e., to whom the members of the 
group pay more or less continuous attention. 
fo illustrate many studies of experimental 
audiences, we shall examine three specimens. 


1. One-sided vs. two-sided arguments. A 
study by Hovland, Lumsdaine, and Sheffield 
(1949) was arranged to establish which 
method of presentation was more effective: 
giving only one side of an argument, or giv- 
ing both sides while favoring one. The study 
was done near the end of World War II, in 
which the desire was to prevent the American 
soldier from expecting the war with Japan to 
be over shortly after the war ended in Europe. 

Radio transcriptions were prepared in two 
forms. The first program presented only the 
arguments indicating why the war in the Pa- 
cific would be long drawn out. The second 
program presented “both sides”; that is, in 
addition to arguments for a long war, it 
pointed out factors which might give the 
United States the advantage, especially if it 
could concentrate upon the Japanese when 
the war in Europe drew to a close. 

In a preliminary survey, troops were first 
given a chance to estimate the probable length 
of the war, so that their changes in opinions 
and estimates could be appraised later after 
they had listened to the radio programs in 
orientation sessions. 

The programs succeeded in doing what 
they attempted. The percentage of soldiers 


who expected the war to last at least a year 
and a half longer increased from 37 per cent 
before the programs to 59 per cent after 
them. A control group showed little change 
over the same period of time, thus proving 
the programs to have been effective. While 
the two programs appeared about equally ef- 
fective, further analysis showed a curious dif- 
ference in their effects upon men holding dif- 
ferent views before hearing them. 

Men who originally thought the war would 
be short showed a greater net change from 
hearing the “both sides” program; those who 
originally thought that the war would be long 
showed a greater net change from hearing 
the “one side” program. 

The investigators suggest, plausibly 
enough, that the men who are unfavorably 
disposed to the basic message of the pro- 
gram (that is, that the war would be long) 
already knew the arguments on their side 
(favoring a short war). By rehearing the ar- 
guments they already believed, they gained 
confidence in the speaker and were ready 
to listen to opposed arguments. 

2. Credibility of the source. Whether or 
not an opinion will be changed by a com- 
munication depends in part on the confi- 
dence the listener has in the speaker, In one 
experiment, three groups of high school stu- 
dents, who had been invited to a studio, 
were addressed on juvenile delinquency by 
a guest speaker who favored extreme leni- 
ency in the treatment of delinquents. The 
speaker was introduced to each group in a 
different way: 


Positive: As an authority; a judge of a juve- 


nile court. i 
Neutral: As an unidentified member of the 


studio audience. 

Negative: As a member of the studio audi- 
ence who had been a delinquent and was now 
out on bail after an arrest on a charge of dope 


peddling. 

The opinions on leniency of treatment of 
juvenile offenders which resulted from the 
talk varied according to the order of cred- 
ibility of the speaker, the “positive” speaker 
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The high-prestige speaker caused more immediate 
changes in opinions than did the other two. After three 
weeks, however, the results were quite different. The 
three-weeks effect for the neutral source is inferred from 
the report. (After Kelman and Hovland, 1953) 


having most effect, the “negative” speaker 
least. The differences between the group who 
heard the positive speaker and those who 
heard the negative were significant, with P 
less than .001 (Kelman and Hovland, 1953). 
A retest three weeks later produced an 
important finding: Those exposed to the 
communication from a low prestige source 
showed more opinion change in the direc- 
tion of the content of the communication 
than immediately after the communication, 
while those exposed to the high prestige 
source showed a reduced effect after three 
weeks (Figure 20-9). The communicator 
and the message apparently became disso- 
ciated, the people remembering what was 
said without thinking about who said it. 
3. Effect of fear arousal. The appeal to 
fear is familiar in persuasive communica- 
tions, whether in lectures on health, in reli- 
gious revivals, or in political campaigns. 
How effective are such appeals? One experi- 
ment dealt with several degrees of appeal to 
fear in an illustrated lecture on dental hy- 
giene participated in by all the members of 
a freshman class in a Connecticut high 
school (Janis and Feshbach, 1953). 
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Results showed that the communications 
were fear-arousing, as intended. The change 
in conformity to the recommended dental 
practices was, however, in an order inversely 
related to the amount of fear appeal (Table 
20-3). 

The conclusion from the experiment is 
that a nonfrightening appeal is more likely 
to lead to conformity than a frightening one, 
at least if the threats are not relieved by re- 
assurances contained in the communication. 
If unrelieved, the audience becomes mo- 
tivated to ignore or minimize the importance 
of the threats. This interpretation relates the 
results to the mechanism of repression (p. 
516). 


These three illustrations (one side vs. 
two sides, credibility of the source, effect of 
fear arousal) suffice to indicate the possibil- 
ities inherent in laboratory studies of the ef- 
fects of communications on opinions. 


Coercive persuasion: brainwashing 


The term “brainwashing” was introduced 
by Hunter (1951) as a translation of a Chi- 
nese term meaning “cleansing of the mind,” 
used in reference to ridding the Chinese of 


Net change 
in direction 


Nature of appeal used in lecture of conformity * 


Minimum fear appeal (N = 50) 
Moderate fear appeal (V = 50) 
Strong fear appeal (N = 50) 

Control (other lecture)(N = 50) 


+2% 
+ 8% 


SOURCE: Janis and Feshbach (1953). 

* Net change is the total number who changed toward 
conformity less those who changed in the opposite direc- 
tion. For the difference between the minimum fear 
appeal and the strong fear appeal, P = .03; for the 
difference between the minimal appeal and control, P 
less than .01. Other differences, P greater than .05. 


old beliefs in order to become re-educated 
for life in a Communist state. The word has 
come to be applied to various efforts to 
change the outlook of prisoners, both mili- 
tary and civilian, through various persuasive 
techniques used while the authorities have 
control over the lives of the prisoners and 
hence can use coercive measures. The ex- 
pression “coercive persuasion” is favored by 
Schein and others (1961). 

The possibility of controlling men’s minds 
came strongly to attention in the purge trials 
in the Soviet Union, in which former leaders 
in the Communist movement confessed their 
crimes publicly before they were executed. 
The confessions seemed so out of character 
that the Western world assumed that some 
special psychological methods (or perhaps 
drugs) had been used to produce the confes- 
‘ions. Later examination of the evidence 
(e.g., Leites and Bernaut, 1954) shows a 
complex set of historical and situational as 
well as psychological factors to be involved. 
Smith (1954) found some parallels in Eng- 
lish treason trials in the sixteenth century 
and interpreted the confessions to mean that 
in some strange way the prisoners confessed 
in order to prove that the regime was more 
important than their own lives. The Russian 
methods traditionally isolated the prisoner 
from others, and through repeated interro- 
gation a confession was finally extracted. As 
we shall see, the Chinese methods tend to 
be quite different, with the objective being 
to make the individual a useful member of 
the Communist community rather than to 
liquidate him. 

Detailed information on Chinese methods 
of “thought reform” have come through two 
main sets of interviews, the first with Amer- 
ican war prisoners who were returned from 
Chinese prisons during the exchange of pris- 
oners following the cessation of the Korean 
fighting in 1953 (Lifton, 1954; Schein, 
1956), the second with civilians who were 
returned from Chinese prisons to Hong 
Kong (Lifton, 1956). In the exchange of 
military prisoners it was found that a few 


Americans had collaborated with the Chi- 
nese Communists, and 21 refused repatria- 
tion; in view of the very great number of 
prisoners held by the Western forces who re- 
fused repatriation, this was not a very signifi- 
cant validation of the Chinese indoctrination 
methods. The civilians actually proved in 
some ways more interesting, because of those 
who showed definite signs of change as a re- 
sult of their experiences. Their number in- 
cluded doctors, missionaries, students, and 
businessmen. Two books (Lifton, 1961; 
Schein and others, 1961) give the reflections 
of those who have done the most to try to 
understand what happened. 

One unique feature of the Chinese 
method was the absence of any use of tor- 
ture to extract confessions. There were dis- 
comforts, some arising out of such inevita- 
bilities as Westerners’ dislike of Chinese 
prison food, and there were some manacles 
and chains, although these were used more 
for psychological effect than for their pro- 
duction of pain. That is, manacles were 
used to show that the crimes which the per- 
son was about to confess were severe ones, 
and they made his cellmates suspicious of 
him. A second feature was the use of the 
group pressures of cellmates to enhance the 
indoctrination program. Cellmates farther 
along in their sympathies with the Commu- 
nist regime were used to persuade their lag- 
ging cellmates to come along also, and they 
reported on their progress to the interro- 
gator. There were repeated lectures and, of 
course, individual interrogation, with vari- 
ous rewards for good behavior and depriva- 
tion of privileges for nonconformity. 

The aim of the prison “reform” was to 
obtain a confession of past transgressions, 
and then to produce “conversion” to Com- 
munist ideals and programs. This, according 
to Schein and others (1961), took place in 
three major steps: unfreezing, changing, and 
refreezing. The unfreezing consists in be- 
ginning to doubt one’s past standards to the 
point of desire to change or abandon that 


belief. 
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Lifton (1956) quotes a European priest, 
describing how he saw things at this stage in 
his “reform”: 


And now, like a monster out of the abyss, 
the most fearful realization dawns: You, 
the missionary, the herald of the gospel, are 
not you a messenger of the imperialist con- 
querors, their pioneer, on account of your 
ethnological and industrial reports on your 
missionland? And after the occupation of 
your missionland you go on rendering the 
conquerors many different services. And 
take your mission as a whole: Does it not 
now prove as a big, long and heavy sin? 
And the question whether your mission ac- 
tivity has been of more harm or good to the 
people answers itself. But because you grew 
up in imperialistic ideologies, it has never 
until now occurred to you how much you 
have been of help in the enslaving and the 
exploitation of a people which formerly en- 
joyed liberty . . . 

The unfreezing, which ended in the con- 
fession of capitalistic sins against the people, 
was not permitted to come easily. Fabri- 
cated confessions, designed to ease the pres- 
sures of prison life, were detected and pun- 
ished; one of the frustrating features of the 
experience was that the prisoner knew that 
he had to confess something but he did not 
know what he was to confess, and if he tried 
to guess he was detected. In the end, he 
had to find something that was plausible to 
him, as in the priest’s statement just quoted. 

The process of changing came about as 
the prisoner began to see merit in the points 
of view of those who were teaching him 
about Communism, as he began to learn 
from his cellmates and to adopt some of 
their positions to replace those of his own 
he had now distrusted and discarded, Fi- 
nally, the refreezing consisted in consolidat- 
ing the new position in such a way as to 
find it congenial. That is, others were 
pleased with the subject because of the views 
he held; he could see himself as an upright, 
sensitive, and forward-looking person, whose 
new beliefs fitted into his own conception of 
his love for his fellow-man. If this phase was 
successful, he would be a changed person 
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when released to the non-Communist world. 

The study of the released civilians in 
Hong Kong showed that the process was 
not very successful, if by success is meant 
the turning out of devoted Communists. 
Some showed no discernible effects at all, as 
illustrated in the case report of Father Phil- 
lips (Becker, 1958); some complied under 
duress, but they were in no sense “broken 
men” and had not fundamentally changed 
their attitudes; others who complied showed 
various degrees of attitude change accom- 
panying their behavioral compliance. Among 
the more striking changes were those who 
felt a strong “sense of commitment,” as 
though they had not previously cared 
enough about the plight of man; such a case 
is reported by Rickett and Rickett (1957). 
According to Schein and others (1961), 
such committed people felt some sympathy 
for the plight of the Chinese, but were not, 
in fact, committed Communists. 

A number of theories have been proposed 
to account psychologically for the changes 
that take place under these circumstances. 
Some theories consider physiological stress 
along with the psychology of learning. One 
of these, for example, shows how “debility, 
dependency, and dread” could be used, ac- 
cording to what we know about learning, to 
produce the kinds of changes found (Farber 
and others, 1957); others suggest that psy- 
choanalytic mechanisms can account for the 
change, especially various aspects of guilt, 
dependency, identification, and identity 
struggles (Moloney, 1955). Still others 
make use of the concepts familiar in the so- 
cial psychology of attitude change (Kelman, 
1958). While it is possible to interpret the 
results in these ways, it is widely conceded 
that those responsible for the indoctrination 
programs in the prisons of China were prob- 
ably little influenced by any academic the- 
ory, basing their methods much more on 
such Confucian concepts as “sincerity,” 
“self-cultivation,” “harmony,” combined 
with the practices and theories of Marxist- 
Leninist doctrine (Lifton, 1961). 


SUMMARY 


f 1. Studies of how we form impressions of others show that many prin- 
ciples of object perception apply: familiarity, grouping and figure-ground 
structuring, sensitivity to the physical characteristics of the stimulus. 


2. The principles of object-perception are supplemented, however, by 
the perceiver’s influence upon what he perceives. Thus his perception of 
himself affects his perception of others; he classifies people according to 
traits that he values; his likes and dislikes affect how he is impressed by two 
people perceived simultaneously, and how he expects them to perceive 
each other. When his perceptions are incongruous, there is a strain in the 
direction of cognitive balance. 


3. Individual behavior tends to be influenced by the group of which the 
individual is a member. Resistance to change can be overcome by group 
process, in which participation by members of the group is used to make 
the change acceptable. The degree to which the individual is attracted to 
the group, how cohesive the group is, may affect the amount of conform- 
ing behavior. The behavior of others provides a kind of standard or norm 
for us; studies of petition-signing and of violation of prohibitions show 
that the strength of the invitation or the prohibition is but one determiner 
of conduct, the other what someone else has done in the situation. 


4. Intergroup tensions arise because of boundaries between in-groups 
and out-groups. Racial prejudice is an illustration of the ways in which 
scapegoating and stereotyping operate. 


5. An attitude can be described as an orientation favorable or unfavor- 
able to some object, concept, or situation, and a readiness to respond in 
some predetermined manner to these or related objects, concepts, or events. 
Attitudes can be scaled by several methods, of which those of Thurstone 
and Likert are representative. 


6. Opinions deal with expectations or predictions about the conse- 
quences of certain courses of action; while attitudes may in some cases be 
unconscious, opinions are always conscious and can be put into words. 


7. The public opinion survey has found many uses in government and 
in industry beyond the prediction of election results. 


8. One problem in conducting surveys is the use of fixed-alternative 
versus free-answer questions. The free-answer questions have the advan- 
tage of revealing how the respondent interprets the question and what he 
intends by his answers, but the difficulties of interviewing are increased. 


9. Another problem is that of obtaining the sample. The choice lies be- 
tween the quota-control method and the area method, a form of the method 
probability sampling, favored because it eliminates interviewer bias. 


10. The study of voting behavior is now aimed at understanding char- 
acteristics of the voter and considerations affecting his choices, with the 
prediction of election outcomes a secondary matter. It is found, for ex- 
that conflicts over issues delay the voter’s decision. Recent elec- 


ample i : 
oe shown a decline in voting according to class or economic status. 


tions have 
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SUGGESTIONS 
FOR 

FURTHER 
READING 


11. The mass media (newspapers and magazines, motion pictures, radio, 
television) affect the attitudes, opinions, and beliefs of a large audience, 
Some representative studies of radio and television indicate how influ- 
ential appeals over these media can become. Television is being studied 
also for its more specific role in educating the young. 


12. Studies of the effects of communications on experimental audiences 
give partial answers to three questions, chosen as representative of other 
questions asked in such studies: (1) Is a one-sided or a two-sided argu- 
ment more persuasive? (2) What is the influence of credibility of the 
source of the communication? (3) How effective is an appeal to fear in 
changing behavior? 


13. Coercive persuasion (“brainwashing”) refers to the efforts to con- 
vert the thinking of prisoners (both civilian and military) to a point of 
view favorable to the regime of the captors by coercive techniques that 
include environmental control (physical and social), deprivation, reward, 
confession—techniques ordinarily not considered “educational” because 
of the extreme uses of the power residing in the hands of those attempt- 
ing to produce the changes. The steps of change can be described as 
unfreezing of familiar attitudes, beliefs, and values, changing these atti- 
tudes, beliefs and values, and then refreezing, or consolidating the new 
position. 


For a general orientation to social psychology, Maccoby, Newcomb, and 
Hartley (Eds.), Readings in social psychology (3rd Ed., 1958) provides a 
well-selected collection of studies. For looking up special topics, Lindzey (Ed.), 
Handbook of social psychology (2 vols., 1954) is a good resource. 

On the perception of others, the best survey is Tagiuri and Petrullo (Eds.), 
Person perception and interpersonal behavior (1958). Interpersonal behavior 
is dealt with more fully in Cartwright and Zander (Eds.), Group dynamics 
(2nd Ed., 1960). For responses to group pressure, see Berg and Bass, Con- 
formity and deviation (1961). On prejudice see Allport, The nature of 
prejudice (1954). 

For various systematic approaches to the understanding of attitudes and 
their change, see Rosenberg, Hovland, McGuire, Abelson, and Brehm, Atti- 
tude organization and change (1960). 

The public opinion literature bulks large. For an introduction to methods 
by which surveys are conducted, see Hyman, Survey design and analysis 
(1955). Results of surveys, and other issues in connection with public opinion, 
are found in Katz, Cartwright, Eldersveld, and Lee (Eds.), Public opinion and 
propaganda (1954). On election studies there is a book of readings, Burdick 
and Brodbeck (Eds.), American voting behavior (1959), and a careful restudy 
of the attitudes and other characteristics that determined the presidential vote 
in 1956, Campbell and others, The American voter (1960). See also Schramm 
(Ed.), The process and effects of mass communication (1954). 

Two recent books on “brainwashing” are Lifton, Thought reform and the 
psychology of totalism (1961), and Schein and others, Coercive persuasion 
(1961). See also Biderman and Zimmer (Eds.), The manipulation of human 
behavior (1961). 


» Vocational and 
Professional 
“Applications 
Pot Psychology 


Science is essentially a technique for solving 
problems by way of understanding. In its 
pure science aspects, any science stresses 
the search for general principles and laws 
that yield this understanding; in its applied 
aspects, it seeks to use the understanding 
that has been achieved in order to solve 
practical problems. Many pure and applied 
sciences can be thought of in pairs: astron- 
omy and navigation, physics and engineer- 
ing, biology and agriculture, biochemistry 
and pharmacology, anatomy and surgery: 
both members of the pair have important 
problems of their own to solve, and the task 
of the applied scientist is not merely that of 
a broker or middleman advising the practi- 
cal consumer how to use the products of 
pure science. The navigator, the engineer, 
the agriculturist, the pharmacologist, and the 
surgeon have to develop techniques and in- 
struments of their own, and conduct their 
own researches in the same scientific spirit 
as that of the scientist working on the more 
abstract or purer problems. 

The same considerations apply within 
psychology. Some of its search for general 
principles of development and interaction is 
clearly in the spirit of pure science; yet its 
efforts to-solve problems of child rearing, of 
the management of learning, or of psycho- 
therapy are applications to practical prob- 
lems. While the earlier chapters have em- 
phasized the pure-science aspects of psy- 
chology, applications have not been over- 


looked, especially when studies in the field 
of application have also enriched the knowl- 
edge of general psychology—as is often the 
case. Thus essentially practical studies in 
the testing of school children have led to a 
better understanding of individuality, and 
efforts to overcome resistance to change in 
a factory have contributed to our under- 
standing of group process generally. The 
usefulness of a scientific experiment is de- 
termined not by the substance on which it 
works, or the practical significance of the 
problems it attacks, but by the precision of 
its methods and the relevance of its results 
to theory; applied science can serve pure 
science, just as pure science also serves the 
applied field. 

In this chapter we shall consider some of 
the efforts of psychology to deal with so- 
cial problems that have not been considered 
in previous chapters, especially those having 
to do with the work life of the individual as 
he faces his career and with the problems 
of an industrial society. Because the appli- 
cations of a field of science tend to become 
professionalized, that is, to bring into exist- 
ence practitioners who make the services of 
the applied science available to others, we 
shall then turn to some of the problems of 
psychology as a profession, concluding with 
a look into psychology’s future. 


Vocational Choice 


Occupational choice may be looked at from 
the point of view either of the person seek- | 
ing to find his vocation or of the employer | 
trying to find someone to fit into a job open- 
ing. The problems are obviously different. 
The individual faces the choice among some 
20,000 different occupations, and, if he is 
to plan ahead, he must make the choice 
early enough to prepare himself through ap- 
propriate training. The employer presum- 
ably knows what kind of worker he wants 
and has the somewhat simpler job of select- 
ing from a limited number of applicants 
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21-1 
Dissatisfaction with vocational choice 


Field majored in 


Philosophy, religion 


One-fourth of the more than 

9000 college graduates sur- 

veyed in one study wish they Business 
had prepared for a different History 
occupation. (After Havemann 

and West, 1952) 


Pharmacy 


those most suitable to his opening. In the 
end, however, there are some basic similari- 
ties between the aims of employer and em- 
ployee. Work satisfaction, and hence higher 
work morale and reduced turnover, will 
come about if the individual finds an ap- 
propriate place for himself and if the em- 
ployer finds workers who can be satisfied 
with the jobs in which he places them. 


Satisfaction in work as a social problem 


Because satisfying work is essential to 
self-respect, congenial work opportunities 
are among the requisites of a satisfactory 
social order. The conditions of industrial life 
have tended to reduce satisfaction in work 
for a great many people. The rewards of 
craftsmanship, which come through plan- 
ning and carrying work to completion, are 
denied most factory workers, whose tasks 
are simple and repetitive. Conditions of 
work are often not congenial because of 
noise or temperature or speed or lack of so- 
cial relations with fellow workers. The need 
to commute to offices in large cities wastes 
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many good hours and reduces work satis- 
faction for many white-collar workers. The 
problem of finding satisfying work is one 
which pervades our culture. 

Conditions of small-town life are appar- 
ently more conducive to job satisfaction than 
industrial life in metropolitan communities. 
An early study done in a Pennsylvania com- 
munity of about 1000 people found 76 per 
cent of the employed adults satisfied with 
their jobs, even though many of them were 
engaged in menial tasks (Hoppock, 1935). 
But different results were obtained from a 
cross section of factory workers in indus- 
trial communities in a later survey (Fortune, 
June, 1947). The workers were asked: “J 
you could go back to the age of fifteen and 
start life over again, would you choose a dif- 
ferent trade or occupation?” Slightly over 
half (57 per cent) answered “yes,” indi- 
cating dissatisfaction with what they were 
then doing. A third (31 per cent) said “no,” 
indicating that they liked their jobs as well 
as might be expected. The rest were unde- 
cided. 


The range of choices open to those with 
college educations is great, and it ought to 
be possible for college graduates to find con- 
genial work. But many college graduates are 
not satisfied with the positions in which they 
find themselves. A study of Northwestern 
University alumni found that three-fourths 
of those who replied were “completely satis- 
fied” or “well-satisfied” with their work, 
while only 1 in 20 was dissatisfied (Inlow, 
1951). But another study (Figure 21-1) 
finds 25 per cent of college graduates wish- 
ing they had studied something else in col- 
lege (Havemann and West, 1952). 

Because favored social status is associated 
only with certain occupations, people some- 
times have social reasons for being dissatis- 
fied with work that they otherwise like. For 
example, of a group of clerks and manual 
workers, 47 per cent reported that they were 
interested in their work. But of these same 
workers, only 17 per cent said that they 
would enter their present occupations if they 
had a choice. The largest proportion would 
have preferred to enter occupations of 
higher social status (Form, 1946). 

The stability of the social status of occu- 
pations has been shown in several studies. 
When 25 occupations were ranked by stu- 
dents in 1946, the ranks corresponded very 
closely to ranks obtained in 1925 (Deeg 
and Paterson, 1947). For 22 of the 25 occu- 
pations, the shift in rank over 20 years was 
two or less steps. The three occupations 
that shifted more steps (farmer, traveling 
salesman, insurance agent) were all in mid- 
dle ranks, where prestige is less well defined. 

It is of interest that approximately the 
same social prestige rating is made by those 
in the lower prestige ranks as by those in 
the higher ranks. In Table 21-1 are given 
the ranks for 26 occupations as they were 
assigned by a group of graduate students 
and by a group of laborers. The corre- 
spondence is very close. One interesting dis- 
crepancy is that of the position of foreman, 
placed six ranks higher by the laborers 
than by the students. The gap between the 


21 Vocational and Professional Applications of Psychology | 583 


a 


As ranked by: 
Graduate} La- 


Occupation students | borers 

Physicians 1 
Bankers, stock and loan brokers 2 i 
Superintendents of state institutions 3 5 
Officers in Army or Navy 4 4 
Managers of business 5 i 
Hotelkeepers 6 7 
Grade school teachers 7 10 
Real estate and insurance agents 8 14 
Retail traders 9 9 
Commercial travelers 10 8 
Bookkeepers, cashiers, and account- 

ants 11 il 
Foremen 12 6 
Farm proprietors 13 16 
Clerks and stenographers 14 12 
Policemen 15 13 
Skilled factory workers 16 15 
Salespeople and clerks 17 17 
Train, bus, and streetcar drivers 18 18 
Waiters and domestic servants 19 20 
Janitors 20 19 
Laundry workers 21 24 
Unskilled factory workers 22 23 
Farm laborers 23 21 
Casual laborers 24 25 
Coal miners 25 22 
Unemployed 


source: Cattell (1942). 
_———_ 


foreman and manual workers is the result 
of foreman prestige as judged by those who 
work under a foreman. 


Occupational mobility 

Because of the importance of occupa- 
tional level as a source of satisfaction, and 
because it is possible to gain an education 
and make choices for oneself, many indi- 
viduals attempt to improve their status. 
America has long prided itself upon being 
a land of opportunity; this means, in the 
language of sociology, that status is not 
fixed but that people are upwardly mobile, 


that is, they are free to move from a less 
favored to a more favored social class posi- 
tion. This mobility is relative only, and the 
opportunity for downward mobility is pres- 
ent along with the opportunity for upward 
movement. There is a fairly sharp distinc- 
tion between manual work and white-collar 
work, the latter tending to have the greater 
prestige; a study showed that of those at 
present in white-collar work only 20 per 
cent had ever worked full time at a manual 
job, while of those now in manual jobs only 
11 per cent had ever worked full time in a 
nonmanual position. While there is thus 
some overlap, a large fraction of the non- 
manual workers were always that, and a 
large fraction of manual workers never held 
any other kind of job (Lipset and Bendix, 
1952). 

The same study showed that there are 
some channels for change of status; many 
manual workers find it possible to go into 
sales jobs or to establish businesses of 
their own, although they are less likely to 
end up in business executive or upper white- 
collar positions (Table 21-2). 

For those who have the ability, a college 


Own 
business 


First job (per cent) 


Professional, semiprofessional, 
business owners, and executives 

All white-collar and sales 

All manual (including farm) 


N=111 


source: Lipset and Bendix (1952). 


Present job 


N = 154 


education is a source of upward mobility, 
There is a substantial correlation between 
occupational success and education in 
America; the U.S. Census (1958) reports 
a median income in 1956 of $6980 for those 
with 4 years or more of college, compared 
with $4887 for those with four years of 
high school, and $4035 for those of eight 
years of elementary school. It is difficult 
to unravel cause and effect here, for the 
more promising tend to continue their edu- 
cation; in any case, there are clear advan- 
tages for those who can, for whatever rea- 
sons, continue with their education. Is this 
because those who continue come from 
more favorable economic backgrounds to 
begin with? Generally speaking, yes; but it 
is of some interest to study the careers of 
those who have worked their way through 
college compared with those who were sup- 
ported by their parents or had other sub- 
sidies. The argument is that if the advantage 
of opportunity were already established by 
the home, then those who worked their way 
should not do as well as those who had all 
the advantages to begin with. Table 21-3 
shows some results of a survey made in 


Business 


Lower white- executive 

collar and 
sales 

(per cent) 


and upper 
white-collar 
(per cent) 
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Businessmen 


Supported 
as students 
(per cent) 


Self-help 
students 


(per cent) 


Earned income (1947) 


Supported | Self-help 
as students students 
(per cent) (per cent) 


$7500 and over 
$5000 to $7500 
$3000 to $5000 
Under $3000 


source: West (1953). 


1947; while the incomes would be higher 
for a similar study carried on today, there 
is little reason to expect the relative posi- 
tions to have changed. The table shows 
that the supported students were a little 
better off at age 40 or over than the self- 
help students, the difference being greater in 
business than in the professions. If we dare 
to generalize from these data, we could say 
that the professions provide a somewhat 
better avenue of equal opportunity, based 
on individual merit, than do business 
careers. The formerly popular theory that 
business rewards energy and ambition re- 
gardless of lowly origins does not appear 
to be as widely true today. 


Ability tests in guidance 


Because success in college courses is 
essential to securing the training necessary 
to enter the higher occupations, tests pre- 
dictive of scholarship are indirectly also 
tests of vocational fitness. But differential 
tests designed specifically to measure voca- 
tional aptitudes are desirable, and much ef- 
fort is now going into their development. 

Very often we can gain a good deal of 
information at the college level from such 
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tests, closely related to the subject matter of 
college courses. The profile charted in Fig- 
ure 21-2 shows the test scores for a Yale 
freshman who was undecided as to the 
choice of career. His aptitudes in technologi- 
cal studies were clearly indicated. He en- 
tered the engineering school and attained 
high honors. 

Two directions of development in differ- 
ential tests are of interest. One consists in 
assembling appropriate tests into a battery 
and then establishing norms for a specific 
occupation. We have, for example, such 
batteries for engineering and science, for 
medicine, for law, for nursing, and for 
teaching. While somewhat promising, they 
do not as yet add very much to predictions 
made from college grades or appropriate 
intelligence tests. 

For example, the Association of Ameri- 
can Medical Colleges has had an admission- 
testing program for many years. The Moss 
Medical Aptitude Test, after having been ac- 
cepted for a long time, was found to pre- 
dict medical school grades less well than 
grades earned in college prior to admission. 
In one study (Moon, 1938) the correlation 
between the medical aptitude test and medi- 
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Test scores 
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Verbal comprehension 
Artificial language © 
Verbal reasoning 
Quantitative reasoning 
Mathematical aptitude 
Spatial visualizing 


Mechanical ingenuity 
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21-2 


A vocational 
aptitude profile 


The test results shown here indi- 
cate that this student had a 
high aptitude for technologi- 
cal studies. (After Crawford 
and Burnham, 1946) 


70 80 v0 
—— 
(i I 


Quarter 


cal school success was .42, while liberal 
arts grades correlated .49; in another study 
(Stuit, 1941) the Moss test yielded corre- 
lations with first-year medical grades of .23 
and .32 on two samples, while previously 
earned college grades correlated .45 and 
.46. If the Moss test was combined with 
college grades in a way to yield the maxi- 
mum combined correlation, known as a 
multiple correlation, the raised correlation 
was only .49, a very small gain attributable 
to the test. Other custom-built tests, such as 
the Minnesota Medical Aptitude Test, have 
not fared any better. 

The second direction of development for 
differential tests is to find a standard battery 
of tests appropriate to the whole range of 
occupations with norms for the separate 
occupations. The advantages for vocational 
guidance are obvious. A student who was 
uncertain about his abilities would have to 
take only one test battery; then he could 
find out how well his abilities suited the 
several occupations in which he was inter- 
ested. 

Such a battery of tests for high school 
guidance, named the Differential Aptitude 
Tests, has been developed by the Psycholog- 
ical Corporation. The tests include verbal 
reasoning, numerical ability, abstract rea- 
soning, space relations, mechanical reason- 


ing, clerical speed and accuracy, and two 
tests of language usage (Bennett, 1955). 

How can a counselor help a student in- 
terpret his scores on this battery of tests? 
Obviously he can show the student a test 
profile and help him to understand what 
centile scores mean. But the student needs 
more information than this. On the basis 
of appropriate tables it is possible to deter- 
mine the kinds of individuals with whom a 
student is likely to compete. For example, 
from existing information we can make 
assertions such as the following: 


Premedical students: A superior group on 
all the tests; especially high in verbal reason- 
ing, numerical ability, spelling, and sen- 
tences, 

Engineering students: Superior in numer- 
ical ability, and outstanding as compared 
with all other groups in space relations and 
mechanical reasoning. 

Employees in mechanical, electrical, and 
building trades: Above average in mechan- 
ical reasoning, average in space relations, 
poor in verbal skills (sentences and verbal 
reasoning). 


Experience tables based on the uses of 
ability tests help a student to see himself in 
relation to others. But abilities are not all 
that count in vocational fitness. 


21-3 
Mapping a student's vocational interests 
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Interest tests in guidance 


Among the devices found most useful in 
vocational guidance at the college level is 
the vocational interest test. Two widely 
used tests are the Strong Vocational Inter- 
est Test and the Kuder Preference Record. 
Because the former has had the most ex- 
\ tensive validation, the discussion will be 
| directed chiefly toward the results from its 


use. 
The Strong Vocational Interest Test con- 


sists of 400 items, most of which are an- 


swered by circling one of the three letters 


L, I, and D that appear with the item, L 
for like, J for indifferent, and D for dislike. 


as two sides of a transparent globe, 
the right chart the back, with engineer and production manager close to 
school superintendent close to each other. The nearer any two occupa- 
een their interests; the farther apart, the less the correlation. 
ions joined by light lines ‘and labeled with Roman numerals. 


face to provide a kind of map of the in 
jor tested in his senior year. His interests emphasize “verbal” 
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The items include, in the men’s blank: 100 
occupations, 36 school subjects, 49 amuse- 
ments and hobbies, 48 miscellaneous activ- 
ities, 47 peculiarities of people, 40 activ- 
ities to be ranked by groups of 10 accord- 
ing to their order of preference, 40 paired 
items between which a choice is to be 
made, and 40 items consisting of self-ratings 
of abilities and personal characteristics. 
The test has been given to large groups 
of men and women engaged in representa- 
tive occupations. An individual who takes 
the test is scored according to the resem- 
blance of his answers to those of people 
successfully employed in the given occupa- 
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tion. Thus, if he answers in the manner 
typical of life insurance salesmen, he is 
scored high in life insurance interest; if he 
answers in the manner typical of engineers, 
he is scored high in engineering interest. 
Separate scoring keys are available for a 
large number of occupations. The individ- 
ual gets a separate score for each of the oc- 
cupations for which the test is scored. 

Occupational interests tend to run in 
groups, so that some simplification is ob- 
tained by scoring for occupational groups 
instead of for individual occupations. 

The groups for men are: 


GROUP 1. Artist, psychologist, architect, physi- 
cian, dentist. 

GROUP I. Mathematician, physicist, engineer, 
chemist. 

GROUP I. Production manager. 

GROUP IV. Aviator, farmer, carpenter, mathe- 
matics-physical science teacher, printer, po- 
liceman, forest service. 

GROUP V. YMCA secretary and physical direc- 
tor, personnel manager, city school super- 
intendent, minister, social science teacher. 

Group vi. Musician. 

GROUP vil. Certified public accountant. 

GROUP vill, Purchasing agent, office worker, 
accountant, banker, 

GROUP IX. Real estate salesman, life insurance 
salesman, sales manager. 

GROUP X. Lawyer, author-journalist, advertis- 
ing man, 

GROUP XI. President of manufacturing con- 
cern, 


Using the principles of factor analysis, 
Strong has been able to develop a kind of 
“map” to represent the interrelations of the 
interest scores on the different operations. 
The groups are numbered on the maps, 
which may be considered to be the two 
“hemispheres” of a globe (Figure 21-3). 
Individual scores, plotted on this map, aid 
in vocational guidance. 

If a vocational interest test is to fulfill its 
function, it ought to reveal the similarity 
between a person's interests and the require- 
ments of the occupation in which he is 
likely to be satisfied before he enters that 
occupation. In order to find out whether 


or not interests are sufficiently stable to 
make such predictions possible, persons 
tested while in college have been followed 
up by retesting them a number of years 
after they were out of college. In this way 
it was possible to find whether the occupa- 
tion entered upon, and continued in, corre- 
sponded to that on which highest interest 
scores were obtained in college, or, if a 
person changed occupations, whether he 
changed to one on which his interest scores 
were already high when tested many years 
before the change. Occupational data from 
663 college men who took the test in col- 
lege and again 18 years after they were out 
of college showed that the following four 
propositions were confirmed in most com- 
parisons: 


1. Men who continued in an occupation 
made higher average scores for that oc- 
cupation while in college than for any 
other occupation. 

2. Men who continued in an occupation ob- 
tained higher average scores for that oc- 
cupation while in college than the men 
entering other occupations. 

3. Men who continued in an occupation ob- 

tained higher average scores for that oc- 

cupation while in college than those who 
entered that occupation and then changed 
to another occupation. 

Men changing from one occupation to 

another scored as high for the second oc- 

cupation while in college as for the one 

first entered upon (Strong, 1955). 


s 


These results show that the vocational 
interest test has genuine predictive signifi- 
cance, They do not mean that interests are 
the only basis upon which vocational choice 
and vocational success rest, but they do mean 
that measured interests are important. 

The Vocational Interest Test is some- 
what less appropriate for purposes of em- 
ployee selection than for purposes of guid- 
ance, because a job seeker may be less hon- 
est in answering the test than one seeking 


Average annual sales 


$400,000 and up 
$200,000 to $399,000 
$150,000 to $199,000 
$100,000 to $149,000 
$50,000 to $99,000 
Below $50,000 


Total 
Number of agents 


source: Strong (1943), p. 492. 


help for himself. Despite this limitation, the 
interest test has been useful in some spheres 
of employee selection, especially in the se- 
lection of life insurance salesmen (Table 
21-4). Comparison of test scores with an- 
nual sales shows that the amount of in- 
surance sold corresponds to scores On the 
test. While two-thirds of those with B and 
C scores sold less than $100,000 of insur- 
ance per year, and only one in seven sold 
more than $150,000, the figures are reversed 
for the A group. Of those with A scores, 
more than half sold insurance in excess of 
$150,000, while only one in four fell be- 
low $100,000. 

In commenting on similar results obtained 
for casualty insurance agents with the 
Aetna Life Affiliated Companies, their psy- 
chologist says: “In general, a man scoring 
high has three times the chance of success 
that a man has scoring low” (Bills, 1950, p- 
214). 


Vocational counseling 

When an individual chooses his vocation, 
he is solving an important personal problem. 
If he is to choose wisely, he must work out 
for himself a balance among his goals and 
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values, his interests, his abilities, and the 
opportunities that he faces for training and 
for employment. The vocational counselor, 
if he is to be of maximum help, must first 
of all be sensitive to the personal problems 
of the individual and skilled in psychothera- 
peutic techniques (Chapter 19). Second, he 
must be fully informed about special voca- 
tional requirements and opportunities and 
about the special tests useful for appraising 
individual ability and interest. These two 
roles (personal counselor and vocational 
expert) occasionally conflict, and some 
friendly arguments go on among experts as 
to the appropriate balance between them. 
The conventional opinion is that diagnostic 
tests save the time of the counselor. Hence 
a client who comes for vocational guidance 
is tested first and counseled later. But some 
counselors, impressed by the intrusion of 
personality problems in vocational choice, 
believe that personal counseling should come 
first, with tests introduced only when the 
client feels the need for them and is ready 
to profit from them (Barahal, Brammer, and 
Shostrom, 1950). 

Students seldom make vocational choices 
in a dispassionate, rational manner. Be- 
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cause the choice involves the individual’s 
self-estimation, level of aspiration, and status 
with his fellows, anxieties are aroused. Anx- 
iety-reducing mechanisms are, as we have 
learned, often self-deceptive. Hence, a per- 
son who is selecting his vocation and formu- 
lating plans for training needs to be on his 
guard lest he make costly errors by blinding 
himself to realities, Distortions of judgment 
about himself and about the opportunities 
before him may arise out of earlier experi- 
ences he does not completely understand. 
These distortions are highly individual, but 
they fall into several recognizable classes: 


1. Lack of realism with respect to abilities 
and interests. Many students continue to 
train for occupations for which they are un- 
suited, with a disproportionate number seek- 
ing to enter the professions. 

2. Lack of knowledge of the variety of 
occupational opportunities and training re- 
quirements. Because of limited personal ex- 
perience students are inclined to consider 
only a few well-established occupations or 
professions, although some of the newer or 
less familiar ones may be better suited to the 
individual’s pattern of abilities and inter- 
ests. 

3. Romanticism with regard to work. 
Choice of an occupation merely because it 
has a high-sounding name or high social 
prestige will not assure satisfaction in it. 
Similarly, an idealistic choice of occupation 
because it seems to provide unusual oppor- 
tunities for serving mankind may lead to 
difficulties. 

4. The influence of parental pressure. 
The relationships between children and par- 
ents are subtle. Well-meaning parents, with 
sound plans for their children, may find 
their plans sabotaged because their chil- 
dren resent parental authority. Other chil- 
dren accept goals set by their parents, only 
to find that the goals are too high for them 
to reach. 


To illustrate how parental influence may 
become an obstacle to vocational choice, 
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let us consider three cases of the vocational 
problems of only sons. 


Case 1. “I want my son to follow in my 
footsteps.” Raymond’s father had built a 
wholesale grocery business of which he was 
justly proud. The trademark of the product 
had come to be a sign of quality. It was 
natural for the father to wish Raymond to 
carry on the family business. The father 
was so proud of having started from the 
bottom and built the business for himself 
that the son had a strong desire to build 
something for himself. The father could not 
see that for Raymond following in his 
father’s footsteps meant that he could not 
be satisfied to take over an established busi- 
ness built by his father. 


For a son to follow his father’s vocation is 
an age-old practice, and there is much to 
commend it. The son has been raised in the 
social context of that enterprise and knows 
what it “feels like” to be a contractor or a 
lawyer or doctor. He may be suited to the 
vocation by inheritance and attitudinal train- 
ing. Yet, as with Raymond, the resemblance 
between father and son may be more subtle 
than a predisposition to do the same kind 
of work. 


Case 2. “I want my boy to be a profes- 
sional man.” Paul was the son of a contrac- 
tor in Detroit. His father was successful, 
and they lived in an exclusive neighborhood. 
Paul had spent his vacations working on his 
father’s projects, and wanted more than 
anything else to become a contractor him- 
self. His father, who had not had the bene- 
fit of a college education, wanted his son 
to have a professional training and insisted 
that he prepare himself to become a lawyer. 
Despite Paul’s high intellectual ability, he 
failed his work in law school and came to 
a psychological counselor very puzzled 
about himself. He felt that he was trying 
hard and could not understand why his 
work was not better. It soon emerged that 
he was in fact defying his father through 


failure, despite his conscious wish to obey 
and conform to his father’s wishes. When 
his father was persuaded to accept his train- 
ing in a graduate school of business as a 
worthy choice, Paul transferred and did work 
of good quality. Finally he became a con- 
tractor like his father. 


The professional goal of becoming a 
lawyer was not Paul’s own, and so he did 
not succeed in reaching it. The plan was 
artificial from his point of view; his own 
goal was realistic and to reach it was satisfy- 
ing 


Case 3. Mother and Father disagree. Ar- 
thur’s father was a musician, happy and suc- 
cessful in what he did. But Arthur’s mother 
was never reconciled to having married a 
musician and she repeatedly disparaged 
music as a career. Arthur showed musical 
talent and was attracted to music as an Oc- 
cupation through identification with his 
father. But he struggled with a business 
course because of his mother’s pressure upon 
him and had difficulty resolving his voca- 
tional conflict. 


These three cases suffice to show some of 
the many forms parental pressure can take. 
The problem is especially acute among col- 
lege students for two reasons. First, college 
permits vocational choices of high pres- 
tige value, satisfying to parental ambitions. 
Second, the college student often remains 
financially dependent upon his parents dur- 
ing his years of training for his vocation. 
The first of these considerations whets the 
parental appetite for domination, and the 
second reduces the son’s or daughter’s re- 
sistance. 

For people like Raymond, Paul, and Ar- 
thur the vocational counselor must provide 
guidance which will help them clear up self- 
deceptions or conflicts with parents. For 
other individuals, whose personal adjust- 
ments are satisfactory, the choice of voca- 
tion is primarily a matter of finding an ap- 
propriate social outlet for their abilities. 


Industrial Psychology 


The development.of the machine is a central 
fact of modern civilization. The machine has 
accelerated the urbanization of life, increased 
the destructiveness of military weapons, oc- 
casioned new forms of interclass strife, and 
in a thousand and one ways affected the 
daily lives of everyone. It has brought with 
it great conveniences, increased the supplies 
of goods, and speeded up communication 
and travel. All of these consequences of the 
recent development of the machine have 
created problems which psychology can be 
called upon to help solve. 

The psychologist can approach the prob- 
lems of industrial civilization on either of 
two levels. Because he is concerned with 
human relations on a large scale, he has 
an interest in broader problems of policy 
insofar as economic arrangements affect hu- 
man dignity and satisfaction in living. The 
industrial problem, at this first and deeper 
level, has to be studied in the context of 
other social problems. What have factories 
done to the community, to home life, to 
personal security? What changes can be 
proposed to further personal growth and 
to improve group relationships according to 
democratic ideals? 

At the second level, the psychologist is 
interested in man as a factor in production. 
Here the psychologist is engaged in human 
factors research, because he works to im- 
prove industrial efficiency through evolving 
better employment practices, finding meth- 
ods of preventing accidents, fitting the man 
to the machine, adapting the machine to 
the man, and discovering the most favor- 
able working environment. 

At the present time, more of the service 
of the psychologist is at the second level— 
facilitating the production and distribution 
of goods. The psychologist is just beginning 
to find methods for dealing with broad prob- 
lems of policy. Actually the two levels of 
activity are not completely distinct. When 
the psychologist finds, for example, condi- 


21 Vocational and Professional Applications of Psychology 


591 


Correlation between test and criterion of success on the job 


Per cent of Per cent who will be successful 
applicants (body of table) 
being selected 
from those who 
take the test 


SOURCE: Taylor and Russell (1939). 
* Assumes that without the test 30 per cent of the employees will be satisfactory. 
Another table would have to be used if experience had shown a different percentage 
successful without the test. 


tions of work and methods of supervision 
that lead to high (or low) morale in local 
factories, he is gaining information that bears 
upon larger aspects of economic policy con- 
cerned with human relations and human wel- 
fare. 


Employee selection and training 


When one deals with a practical problem, 
the total circumstances always affect how one 
can most appropriately use scientific findings. 
For example, when there is a plentiful sup- 
ply of manpower, the industrial employer 
can select employees according to their suc- 
cessful prior work experiences and thereby 
save the costs of training. On the other 
hand, when there is a shortage of trained 
people, he selects as best he can on the 
basis of aptitude and then must provide the 
necessary on-the-job training. Industrial psy- 
chologists can help both in selection and 
training. Which area they are called upon 
to emphasize may depend upon economic 
conditions. 

The success of selection devices will de- 
pend upon the fraction of applicants that 
must be employed. A test whose scores cor- 
relate with the criterion of ultimate job effi- 
ciency will be more satisfactory if only the 
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very high scorers rather than a larger frac- 
tion can be chosen. Tables have been pre- 
pared showing the predictive value of a 
coefficient of correlation between a selec- 
tive test and satisfactory work under two 
conditions: (1) the proportion of workers 
who turn out satisfactorily when the test 
is not used, and (2) the proportion of the 
applicants that must be chosen. An example 
of such a table is presented in Table 21-5. 

Table 21-5 helps to show the complexity 
of prediction in practical situations. Offhand 
it seems that a perfect test ought to yield per- 
fect prediction: it will indeed lead to such 
prediction under favorable circumstances, 
but if the pool of workers does not con- 
tain enough capable of succeeding on the 
job, some will have to be selected whom the 
testers would prefer not to hire. Thus if 
only 30 per cent of workers are successful 
without the test, perfect results can be 
achieved with a perfect test only if no more 
than 30 per cent are hired; if 50 per cent 
are hired, this 30 per cent will be 30/50, or 
60 per cent, of the hired workers, and the 
rest will fail. Tests are, of course, not per- 
fect, but even a fallible test will be more 
successful if only the best bets among the 
applicants are selected. 


Selection and training are related because 
well-selected workers are more easily 
trained. The correlations between initial per- 
formance on the job and performance after 
training will vary, of course, with the nature 
of the work. For example, in one study of 
power sewing-machine operators, the investi- 
gators found that for two jobs (trimming 
and hemming) initial performance and ulti- 
mate proficiency correlated .68 and .66, but 
for a third job (covering) the correlation was 
insignificant. Apparently the workers did not 
bring to the job any skills that transferred 
immediately to the task called covering; 
hence initial abilities could not be predictive. 
For all three jobs the speed of learning in 
the first few trials correlated with ultimate 
proficiency from .52 to .74 (Blankenship 
and Taylor, 1938). 

The principles of learning and teaching 
apply also within industry. For example, the 
instructors themselves require training. In 
one study the units of work performed by 
beginners went up markedly after their in- 
structors had first been trained in better 
teaching methods (Table 21-6). 


Work methods and wage incentives 


The efficient use of labor is essential for 
economical output. Two ways to increase 
efficiency at work are to adopt methods of 
work that get the most done with a minimum 
of waste motion, and to adopt methods of 
pay that reward the productive worker. 

A pioneer in the study of productive effi- 
ciency, Frederick W. Taylor (1911) saw the 
possibility of what later became known as 
motion and time study. Taylor encouraged 
the worker to make full effort by paying him 
on the basis of what he accomplished. He 
taught the worker more efficient methods 
so that he could accomplish more in the 
same time. The result was that the worker 
earned more—and the employer's costs per 
unit were reduced. 

While engineering results of motion and 
time study are excellent, the social-psycho- 
logical results often are not because of the 
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Days of 
training 
of workers 


source: Maier (1946), pp. 225-28. 


worker’s resentment. Taylor himself was 
aware of the psychological problems that his 
system introduced, but he did not under- 
stand psychology well enough to make the 
necessary corrections. 

One reason for the resentment is that men 
in our culture want freedom to do things 
in their own way; they value individuality 
and resist regimentation. Given a choice 
of ten working conditions that might make 
for satisfaction in their jobs, those who take 
the Strong Vocational Interest Test pick 
more often than any other this condition: 
“Freedom in working out one’s own methods 
of doing the work” (Strong, 1938, p. 543). 

Beyond an individual’s dislike of being 
treated as a tool, there are other threats— 
real or imagined—in management which is 
based upon motion and time study. Among 
the worker’s objections are: 


1. The fear that the number of jobs will be 
reduced. 

2. The fear that the high pace of work will 
do him physical harm. 

3, The fear of economic exploitation, e.g- 
that the new system will benefit the com- 
pany more than the worker, with produc- 
tivity going up faster than pay. 


The consequence of these fears is a tend- 
ency for the worker to restrict output to 
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21-4 
Workers’ attitudes toward productivity 


“When a man takes a job in a factory, 
how much work should he turn out?" 


As much as he can 


id: 


Average amount 


That depends 
4—— No opinion 


“What do you think would happen if he turned out 


more than the average?” 


He would be unpopular with other workers 


Piece rates would be reduced 


Worker would break down physically 
Nothing; worker would make more money 


Would cause unemployment 


Other replies 


Many workers fear an increase in productivity. (Data from Miller and Form, 1951, after Factory Manage- 


ment and Maintenance, January, 1946) 


something less than he is capable of produc- 
ing. The reasons for such restriction have 
been reported in a survey, the results of 
which are shown in Figure 21-4. These re- 
sults support the statements made above 
about the worker’s fears of exploitation and 
loss of job; in addition, they indicate the 
importance of fear of loss of face with fel- 
low workers—another illustration of group 
pressure toward conformity (p. 555). If the 
worker’s objections are to be met, there has 
to be very clear understanding about the in- 
centive system being used (Shimmin, 1958). 

These considerations mean that the prob- 
lem of efficient work methods is not merely 
the mechanical one of determining the best 
way of doing a job with a minimum of effort; 
it is also a social-psychological problem of 
securing the worker’s cooperation. 


Human factors research 


World War II saw the development of 
many complex instruments, such as radar 
devices used for aircraft detection and sonar 
devices for submarine detection. The air- 
plane cockpit became a mass of instrument 
dials, almost too many for one man to keep 
track of. All of these instruments require 
reading and understanding by human oper- 
ators. If the operator misreads a dial or fails 
to detect a signal on the radar screen, the 
dial or signal is useless. Designers recog- 
nized that machines must take into account 
the human operator, and a number of re- 
search laboratories were set up to work spe- 
cifically upon the problem of better machine 
design in relation to the men who were to 
use the machine. Such research has contin- 
ued; it has come to be known as Auman 
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Human factors research 
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jactors research,” and its problems are shared 
by the engineer familiar with the machinery 
and by the psychologist familiar with the 
human operator, 

One illustration is provided by the study 
of errors in reading dials of different shapes. 
Dial shape proved very important in deter- 
mining the number of errors (Figure 21-5). 
lt is not always easy, however, to obtain 
adoption of new devices in the face of tra- 
dition. Thus a great many studies have been 
made of the best method of representing on 
an instrument the position of the aircraft 
relative to the horizon. The standard method 
is inside-out; that is, it shows a moving hori- 
zon and a fixed aircraft, However, studies 
invariably show the superiority of the out- 
side-in arrangement, with a fixed horizon 
and a moving representation of the aircraft 
(Melton and Briggs, 1960). Yet equipment 
designers have been slow to follow the 
recommendations of research. 

Human factors studies confirm precisely 
what we have known all along—that per- 
formance depends upon the cooperation be- 
tween man and machine. If the machine is 
i It has also been called human engineering and 
applied experimental psychology, but the term 


human factors has recently become 
one, 


carefully designed to suit the capacities, phy- 
sical sizes, and foibles of men, the job will 
be better done, 

A report from the System Development 
Corporation (1959) shows that “human fac- 
tors professional personnel” numbered 666 
people in 55 employing organizations; of 
these, 453 (68 per cent) were psychologists 
Since this area of employment was virtually 
nonexistent a few years ago, these figures 
indicate something of the manner in which 
the field is growing. 


Space technology 

The great interest in manned space travel 
has led to a careful consideration of the 
psychological problems involved, A man 
traveling in a projectile must not only be 
able to survive, but must be able to carry 
out the necessary operations to make his 
presence in the space ship scientifically use 
ful, He therefore has to be protected from 
both excessive physical stress and the psy 
chological stress of confinement, isolation, 
and a gravityless environment The prob 
lems have already been discussed in the 
psychological literature, with reports on hu 
man factors in the operation of manned 
space vehicles, on the human factor in bal- 
listic missile systems, and on human control 
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An application of psychological research 


The complex instrument panel of this simulated space 
capsule has been carefully designed to accommodate the 
abilities and perceptions of the operator, so that even 
under stress of space travel he will be able to operate 
the instruments. 


dynamics in air and space craft (e.g., Sells 
and Berry, 1961). In noting these studies 
as well as the tasks that lie ahead, Melton 
and Briggs (1960) state: 


Indeed, the space age should be both a 
challenge and a source of satisfaction to 
engineering psychologists. Since the space 
vehicle will have radically different control 
characteristics and requirements, as com- 
pared to present-day aircraft, there should 
be considerably less resistance to instru- 


mentation which conforms to human re- 
quirements more than to tradition. 


The year 1961 saw what had been fantas- 
tic plans actually beginning to be realized, 
with the initial space flight of the Russian 
cosmonaut Gagarin and the later suborbital 
flights of the American astronauts Shep- 
ard and Grissom. The premature opening of 
the escape hatch in Grissom’s flight capsule, 
which led to its loss at sea, illustrates the 
combined physical and psychological prob- 
lem. It was necessary for the human operator 
to use the controls properly, and it was neces- 
sary for the controls to respond properly: 
a failure by either one could lead to loss, as 
in this case. 


Industrial conflict and harmony 


With the coming of the Industrial Revolu- 
tion, workers lost the ownership of the tools 
of production to the owner-manager group. 
There followed a period of degradation of 
the worker, with extremely bad working 
conditions in the mines, textile mills, and 
other industries. Eventually the workers 
formed into trade unions, thereby banding 
together to fight for better working condi- 
tions. Now that more enlightened employ- 
ment practices are the rule, with many labor 
laws governing working conditions, we are 
inclined to forget the conditions that origi- 
nally gave rise to the labor movement. But 
some of the bitterness of the labor unions 
toward employers (and the resistance of the 
employers to the unions) remains. 

One result of the conflict in interests be- 
tween labor and management is a misper- 
ception by each side of the attitudes of the 
other. One study showed management rep- 
resentatives displaying more understanding 
of the union’s position than vice versa, al- 
though both groups occasionally expected 
the opposing group to. hold more extreme 
positions on controversial issues than it 
actually did hold (Libo, 1948). In a later 
study, using Guttman-type scales (see p. 
565), Stagner, Chalmers, and Derber 


(1958) found management’s attitude to- 
ward the union uncorrelated with the union’s 
attitude toward management. 

Another investigator of union-manage- 
ment attitudes showed identical pictures, 
sometimes labeled “manager” and at other 
times “union official,” to industrial relations 
men (representatives of management) and 
local labor leaders. When showing the pic- 
tures, the investigator read a standard de- 
scription of the two men. In the responses 
of the union and management officials, the 
perception of the same men, described in 
the same words, was very different if he was 
thought to be a labor leader than if he was 
thought to be a manager. On the whole, he 
was viewed as more trustworthy if he rep- 
resented the same side of the management- 


Topics dealt with 


union division as the viewing subject (Haire, 
1955). 

Various suggestions have been made from 
time to time for arrangements leading to 
greater cooperation between workers and 
management in solving their mutual prob- 
lems. During World War II, for example, 
some 5000 labor-management committees 
were registered with the War Production 
Board, representing some 7 million workers. 
However, by 1948 only 5 per cent of these 
were continuing (De Schweinitz, 1949). A 
later questionnaire sent to 1000 manufactur- 
ing companies led to 226 replies concern- 
ing the kind and amount of cooperation be- 
tween labor and management (Table 21-7). 
The greatest success comes in an economi- 
cally noncontroversial field (safety); cooper- 


Total 
reporting 
this topic 


Employee- Union- 
management management 
cooperation | cooperation 


Safety 14 36 
Waste 6 33 
Understanding of company policies 7 32 
Regular attendance 4 28 
Employee insurance 7 27 
Quality control ; 2 ó 
Tools 2 25 
Employee health 6 4 
Job evaluation 9 23 
Lateness j J 2 22 
Training and apprenticeship s ai 
Methods improvement : at 
Incentive systems : 9 
Labor turnover i 9 
Working conditions 3 18 
Discipline > 3 16 
Production planning y Is 
Technological changes i 13 
Setting output standards 2 3 
Utilization of machinery : p 
Employment stabilization A 12 


Promotional programs 


source: Dale (1954), p. 364. 
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Membership in the American 
Psychological Association 


Actually —> 
18,215 in 1960 


Number of members 


(9 
1900 1910 1920 1930 1940 1950 1960 
Year 


APA membership has more than doubled in the last 
decade, 


ation concerning production or economic 
problems is much less frequent. 

With unionization and collective bargain- 
ing now established within our major indus- 
tries, the problems of reducing conflict and 
friction and of promoting harmony become 
major tasks of industrial psychology. 

These four specimen topics (selection 
and training, wage incentives, human fac- 
tors research, and industrial conflict) merely 
suggest the variety of problems with which 
industrial psychologists deal. 


The many applications of psychology sug- 
gest that psychologists have gone beyond 
their teaching and research positions in uni- 
versities to become of service in a variety of 
fields. Psychology as a profession has grown 
up within the span of a single lifetime. 
Hence the public generally has a very hazy 
notion about what psychologists do; some 
40 per cent of the respondents in one inter- 
view sample not many years ago reported 
that they would feel ill at ease talking with 
a psychologist (Guest, 1948). They asso- 
ciated psychology mostly with interest in 
the abnormal. 


Fields of specialization within psychology 


Psychology has been growing by leaps 
and bounds, as shown by the increase in 
membership of the national association of 
psychologists, the American Psychological 
Association (Figure 21-7). This accelera- 
tion has come about in part because of the 
increasing employment of psychologists out- 
side colleges and universities. At present 
the academic positions (teaching, research, 
and administration in colleges and univer- 
sities) account for barely half the psychol- 
ogists. Next in order come governmental 
agencies, with the federal government em- 
ploying as many as state and local govern- 
ments combined. Next come private agen- 
cies: business, industry, clinics, and guid- 
ance centers. The number of psychologists 
who practice privately, offering their serv- 
ices to the public for a fee, is small. 

A summary of employment of psychol- 
ogists, based on a sample from the 1948 
directory of the American Psychological As- 
sociation, is given in Table 21-8. Women are 
listed separately from men. The table shows 
that universities and colleges employ a larger 
proportion of men, with state and local gov- 
ernments providing relatively more frequent 
opportunities for women. But women as psy- 
chologists are employed in substantial num- 
bers by all types of employers. 


Source of employment 


Colleges and universities 
Teaching, administration, 
personnel, ete. 


Federal government 
Veterans Administration, 
, other agen- 


armed servic 


cies 


State and city government 
School systems, hospitals 
and clinics, other agencies 


Private organizations 
Business and industry, 
clinics and guidance centers, 


chools 


Self-employed 
Private practice of psychol- 


Miscellaneous 
Student, retired, non- 
psychological occupation 


Total 
Number of cases in sample 


source: Wolfle (1948). Based on a sample of the 
membership of the American Psychological Association. 


What a psychologist does is not, of course, 
determined solely by who pays his salary. A 
psychologist working in a government lab- 
oratory may be doing exactly the same sort 
of work that he would do in a university. A 
psychologist at work in a Veterans Adminis- 
tration clinic may be doing just what he 
would do if he were working privately with 
a group of professional colleagues. One an- 
swer to what kinds of psychologists there 
are, and how many there are of each, is 
provided by a study conducted by the Na- 
tional Science Foundation (Table 21-9). 
(An analysis relating the type of employer 
to the field of specialization is given later in 
Table 21-10.) 
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Specialty 


Clinical 

Counseling 

Developmental 

Educational 

School 

Experimental, 
comparative, and 
physiological 

Human engineering 

Industrial 

Personnel 

Personality 

Social 

Quantitative (sta- 
tistics, tests and 
measurements) 

General and non- 
specialized 

Nonpsychological 


Totals 


source: Ogg (1955), p. 5. Based on the replies of 11,069 
psychologists to a questionnaire from the National 
Science Foundation. 


a 


Experimental Psychologists. The tradi- 
tional field of general psychology, which is 
devoted to research in the principles of psy- 
chology as they apply to men in general or 
to organisms in general, is best supported by 
our institutions of higher learning, where the 
bulk of research in the “pure” problems of 
psychology goes on. Most university psy- 
chologists are also teachers of psychology, 
although, with funds for research increas- 
ingly available, some psychologists are de- 
voting themselves to full-time research. 
Since World War II experimental psycholo- 
gists have been increasingly drawn into ap- 
plied experimental research, in which their 
training in sensory psychology is brought 
to bear on problems of communication, dial 
reading, and the development of detection 
devices. Laboratory studies of learning are 
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used in developing training aids for the 
armed services and selection devices for 
duties requiring a high order of motor skill. 
For those who are drawn to psychology as 
a laboratory science, who like to use appa- 
ratus and find satisfaction in precise meas- 
urement, experimental psychology offers 
many opportunities. 


Clinical and Counseling Psychologists. 
The largest single interest among profes- 
sional psychologists is now in clinical psy- 
chology. The typical clinical psychologist 
works in an agency giving care or treatment 
—a mental hospital, an institution for the 
mentally subnormal, a prison, a juvenile 
court, a mental health clinic, a college or 
university health service, or a child guid- 
ance clinic. His affiliations with the medical 
profession are close, especially with psychi- 
atry, as we learned in Chapter 19. 

After the clinical psychologist has had 
sufficient experience, he is eligible upon ex- 
amination to qualify for a diploma in Clini- 
cal Psychology awarded by the American 
Board of Examiners in Professional Psychol- 
ogy, a body created by psychologists to cer- 
tify the competence of psychologists work- 
ing at high levels of professional responsi- 
bility. 

The close affiliation of the clinical psy- 
chologist with psychiatric problems draws 
him largely into hospitals and clinics, where 
disturbed patients come. This leaves an 
enormous amount of psychological work for 
guidance centers handling normal people 
whose problems are typically those of vo- 
cational and educational guidance and of 
social adjustment not severe enough to be 
considered psychiatric problems. Advise- 
ment and guidance workers, who have come 
to think of themselves as counseling psy- 
chologists rather than as clinical psycholo- 
gists, secure a thorough training of a some- 
what different kind from that of the clinical 
psychologist. They need to know much more 
than the clinical psychologist about occupa- 
tions, about requirements for admission to 


professional schools and other training in- 
stitutions, and about aids to study. They are 
not primarily concerned with the treatment 
of people so severely disturbed that they 
have to be hospitalized. The differences be- 
tween the counselor and the clinical psy- 
chologist are, of course, not sharp, for the 
counselor has to be alert to the person who 
seems merely upset about a superficial prob- 
lem but who is really deeply disturbed. The 
counselor refers such a person to clinical 
services, confining himself to problems not 
classifiable as illness. A diploma is provided 
by the American Board of Examiners in 
Professional Psychology for psychologists 
with top qualifications in counseling and 
guidance. 

Clinical and counseling psychologists to- 
gether account for half the psychologists in 


the National Science Foundation survey 
(Table 21-9). 
Social Psychologists. Social psycholo- 


gists are best known for their work in pub- 
lic opinion surveys, audience measurement, 
and market research. The survey method is 
now widely used for a variety of purposes 
by newspapers, magazines, radio and televi- 
sion networks, advertising agencies, and 
manufacturers, as well as by agencies of the 
government, such as the Census Bureau, 
Department of Labor, Department of Agri- 
culture, Treasury Department, Federal Re- 
serve System, and the armed forces. The 
technical skills required are sampling, in- 
terviewing, questionnaire construction, and 
the interpretation of survey data. 

In view of continuing international ten- 
sions and the efforts to meet them by propa- 
ganda and counterpropaganda, propaganda 
analysis is important for social psychologists. 
More generally, all problems of psycholog- 
ical warfare fall within the province of so- 
cial psychology; we considered, for exam- 
ple, some aspects of coercive persuasion 
(Chapter 20). 

New developments in methods for study- 
ing small groups and for modification of 


group attitudes have brought social psychol- 
ogists more actively into community work 
where they attempt, for example, to modify 
attitudes that produce intergroup tensions. 
Thus a kind of clinical social psychology is 
developing which may do for communities 
what clinical psychology now does for the 
individual. 

Social psychology has both its pure-sci- 
ence and its applied-science aspects. As a 
vure science it is concerned with such prob- 
ems as the influence of the culture upon 
nersonality development, social motives, 
anguage and communication, the influence 
of the group upon individual performance, 
sroblems of identification, imitation, and 
role-playing. We have treated these topics 
as part of general psychology, where indeed 
they belong. As an applied science social 
»sychology is concerned with studying exist- 
ing attitudes and preferences and how they 
are influenced. A division of the American 
Psychological Association, known as the So- 
ciety for the Psychological Study of Social 
issues, is especially interested in the pos- 
sible services of social psychology in the 
solution of pressing public problems. 


Statisticians. A knowledge of statistics is 
essential to all psychologists, but some spe- 
cialize in statistical methods and the appli- 
cation of statistics to test construction. 

Tests are important tools for the research 
psychologist generally, as well as for the 
clinical psychologist, the counselor, the edu- 
cational psychologist, the industrial psychol- 
ogist, and the social psychologist. Hence 
whenever any large-scale research enterprise 
is undertaken, at least one statistical expert 
is needed. 

While statisticians in psychology have 
heretofore been associated largely with test 
construction and the interpretation of test 
results, their duties now are much wider. 
They are called upon as experts in sampling 
to design samples for public opinion or atti- 
tude or market surveys. They are called 
upon as experts in experimental design to 
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help the experimental psychologist or other 
research psychologist arrange his procedures 
for gathering and analyzing data in the most 
economical manner. 

Other Specialties. | Other specialties 
named in Table 21-9 are self-explanatory in 
view of the consideration already given these 
topics. 


CRITICAL DISCUSSION 


Because of the rapid growth of psychology as 
a profession, and the moving of its members 
into many new fields of activity, the American 
Psychological Association, with a grant from 
the National Science Foundation, recently be- 
gan a self-study of psychology both as a sci- 
ence and as a profession. The scientific aspects 
are being reported in a series of volumes being 
edited by Sigmund Koch (Koch, 1959a, 
1959b, 1959c). The professional aspects, hav- 
ing to do with personnel and training, were 
reported in a volume by Kenneth E. Clark, 
chairman of the committee in charge of that 
part of the survey (Clark, 1957). The follow- 
ing remarks have to do with Clark's findings. 

One aspect of the study dealt with the back- 
ground, training, and careers of psychologists 
who, in the eyes of their colleagues and by 
other measures, were designated as “signifi- 
cant contributors” to psychology. By compar- 
ison with others who received the Ph.D. de- 
gree during the same years, the significant con- 
tributors were found to have emerged as prom- 
ising early in their careers, to have come from 
graduate departments that stand high in re- 
search training, to have been employed after 
receiving their doctoral degrees in positions 
that had sufficient freedom and facilities for 
them to make early scientific contributions. 
Their status in the profession was enhanced 
by their election to offices in professional as- 
sociations and by their frequent citation in the 
experimental literature. 

The study also concerned itself with differ- 
ences among the various psychological special- 
ties, Thus the areas of specialization in 1954 
were found to vary with the type of employ- 
ment, as shown in Table 21-10 (compare with 
Table 21-8). Another study shows two value 
clusters to stand out among the differing psy- 
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Specialization within psychology 


| SOURCE: Clark (1957). 
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| chological specialties (Thorndike, 1954): ex- 
perimental psychologists show a peak of values 
in laboratory research, while clinical psychol- 
ogists show a peak of interest in working with 
individuals. 
| Other aspects of the professional self-study 
| included a survey of psychological services in 
several metropolitan areas (Milwaukee, Provi- 
Ki, dence, Los Angeles, Atlanta), and a study of 
students entering graduate work in psychology. 
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| | Psychology and other professions 


It is characteristic of applied problems 

7 that they belong to more than one field of 

inquiry. The social problems with which 

psychologists are concerned are usually 

problems within medicine, education, law, 

political science, sociology, and social wel- 

A fare. Hence as psychology begins to offer 

HH professional services, there are many oppor- 

Hl tunities for collaboration with other profes- 
sions. 


Psychology and the Law. Legal psychol- 
ogy—the application of psychology to prob- 
lems of lawmaking, law enforcement, the 
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i | a | Exper. & | Pers. & Educ. &| 

| | Employer General | Physiol. Social Clinical Develop. | Industrial 

i College or university 83! 83% 35% 

| | Other educational institution 3 2 8 

fi Federal government 1 8 7 9 

NIH | Private industry, self-employed 1 1 1 11 — | 8 

[i Private industry, employee 5 2 7 — — 37 

| Nonprofit organizations, including hospitals 4 4 10 10 1 11 

I | State and local government 5 — 1 8 1 | 
i — — — — — | 

| 100% 100% 100% | 100% | 100% 100% 

| N=177 =97 
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examination of witnesses, and the treatment 
of the delinquent and criminal—offers much 
promise for the future. 

The study of testimony and evidence is 
one field of interest, opened up in the ear- 
liest application of psychology to the law in 
a book by Hugo Miinsterberg entitled On 
the Witness Stand (1908). The heavy de- 
pendence in criminal trials upon the testi- 
mony of eyewitnesses may lead to miscar- 
Tiages of justice; experimental evidence 
shows how fallible human perception and 
memory are, even when witnesses are seek- 
ing to report honestly. One law professor, 
noting the abuses of testimony, collected a 
whole volume of cases in which innocent 
people were convicted, largely on the basis 
of testimonial evidence (Borchard, 1932). 
An empirical study of 154 rules of evidence, 
Participated in by both lawyers and psy- 
chologists, suggested that a number of these 
rules should be revised or discarded (Britt, 
1940). 

Another psychological problem is that of 
the individual offender. Who is likely to 
commit crimes? What are the chances of 


restitution to society? One question that 
arises is the relationship between intelligence 
and criminality. While it is frequently found 
that lower I.Q.’s are associated with crimes 
of violence (homicide, assault, and sex 
crimes), and higher I.Q.’s with crimes such 
as forgery and embezzlement, interpretation 
is difficult. Perhaps, with respect to crimes 
of violence, the more intelligent criminals 
escape detection or are more likely to re- 
e suspended sentences; only the more in- 
telligent members of the population are ex- 
posed to the temptations of embezzlement. 
Studies of juvenile delinquency show that in- 
tellectual deficiency cannot be the primary 
cause for delinquency, for the range of in- 
telligence is wide and overlaps greatly with 
the intelligence distribution of a control pop- 
ulation. Other psychological contributors to 
delinquency were considered earlier (Chap- 
ter 4). 

Finally, there are many psychological 
problems within the broader aspects of the 
law, aspects having nothing to do with crime 
and punishment as we ordinarily think of 
them. Many problems coming before law- 
yers have psychological aspects: patent and 
trademark disputes, divorce, taxation, and 
social legislation. Social scientists are occa- 
sionally called upon as expert witnesses to 
determine the consequences of certain social 
practices. Thus in the hearings on desegre- 
gation leading to the Supreme Court deci- 
sion, a brief was prepared by psychologists 
and other social scientists and was accepted 
in evidence by the Supreme Court (Clark, 
1953). 

Only a few of the fields of possible inter- 
action between psychology and the law have 
thus far been developed. Law schools, un- 
like medical schools, have not made a prac- 
tice of adding psychologists to their facul- 
ties. Thus the area is one in which develop- 
ments may be expected in the future. 


Psychology and Education. General psy- 
chology and educational psychology are 
closely related, partly because of the magni- 
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tude of the task confronting educators: pro- 
viding appropriate learning experiences for 
all children—rural and urban, bright and 
dull—and extending learning opportunities 
upward into the adult years. The central 
topics within educational psychology (indi- 
vidual differences, learning and memory, 
motivation, group behavior, mental health, 
and personality) are merely the topics of 
general psychology placed in the context of 
the schools. In this context the topics be- 
come applied: when to begin the teaching of 
reading or arithmetic and how best to go 
about it; how to meet the problems of the 
slow and fast learner; which activities are 
best carried out individually, which in 
groups, how to train teachers, and so on. To 
some extent education has become the major 
technological outlet for psychology. The re- 
lationship of education to experimental psy- 
chology is conceivably similar to that be- 
tween engineering and physics. 

As a scientific specialty educational psy- 
chology is concerned with psychological re- 
search applied to any and all aspects of edu- 
cational practices. Educational psychologists 
have their places on the faculties of univer- 
sities and teachers colleges, and play a part 
in the training of teachers. The psychologists 
employed by the schools are more likely to 
be called school psychologists (instead of 
educational psychologists), for they have 
specific tasks: giving psychological tests, 
making special provisions for the handi- 
capped or for children in need of remedial 
work, dealing with special guidance prob- 
lems that require relationships with child 
guidance clinics or community social agen- 
cies. Because we have already discussed the 
central topics of educational psychology, 
and because we have seen some educational 
applications in the earlier chapters, we shall 
not here go further into the special problems 
of educational and school psychologists. 


Psychology and Medicine. Clinical psy- 
chologists work closely with psychiatrists, 
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social workers, psychiatric nurses, and oth- 
ers, particularly in child guidance clinics, 
mental health services of various kinds, and 
in hospitals for the mentally ill. We have 
seen how psychology bears on these prob- 
lems in several chapters. 

The psychologist’s interest in child-rear- 
ing practices makes his work bear also on 
the practices of pediatricians, the medical 
doctors concerned with the diseases of child- 
hood and with the healthy development of 
infants (Rubin-Rabson, 1950). 

While psychology is itself a nonmedical 
science, its connections with medicine are 
very close, as are those of other basic sci- 
ences such as biochemistry and physiology. 
Medical science is interested in health as 
well as in disease; psychology’s concern with 
the growth and development of the total 
functioning individual brings it into relation- 
ship with the health emphasis within medi- 
cine. As a behavioral science the ramifica- 
tions of psychology are, of course, much 
broader than those of medicine. 


The psychologist’s role in society 


Because so many personal and public 
problems are at the root psychological, the 
role of the psychologist in society is likely 
to become increasingly important. One of 
the present difficulties is that psychology 
has not yet developed sufficiently, nor are 
there enough men and women in it, to as- 
sume some of the responsibilities already 
asked of psychologists. A science can handle 
only problems that have become manage- 
able. To have people seek the advice of a 
psychologist on problems for which his in- 
struments are inadequate may be flattering 
to the psychologist, but it is also embarras- 
sing to him. He must restrict himself to what 
he can do lest the public become disap- 
pointed in his answers. While the psycholo- 
gist is wisely modest about what has been 
achieved thus far, he need not blind himself 
to the importance that his work may achieve 
if he builds soundly. 


Where Psychology Is Going 


At any one period in its history there are 
always centers of excitement in a science, 
where new problems are being worked upon 
and older issues reformulated in ways that 
revitalize them. In order to see the present 
and future in perspective, it is worthwhile 
to note some of the changes in emphasis 
that have taken place in psychology in the 
past. 

Psychology broke off from philosophy 
by establishing itself as an experimental sci- 
ence in the latter part of the nineteenth cen- 
tury. As noted earlier, the first chair in 
psychology in America was established in 
1888 at the University of Pennsylvania for 
J. McKeen Cattell, who had received his 
Ph.D. under Wundt at Leipzig. His labora- 
tories, and the many others that were estab- 
lished at about that time, were concerned 
chiefly with sensory thresholds, reaction 
time, emotion, and memory. Their impor- 
tance was that they proved that a laboratory 
science of psychology was possible. 

World War I broadened psychology by 
drawing the most vigorous psychologists 
into the war effort, where, called upon to 
develop tests and to validate various de- 
vices, many of them learned statistics for 
the first time. The public acceptance of the 
intelligence test was very important, and 
individual differences became a respectable 
topic within the core of psychology. After 
World War I there came a flurry of tests and 
test theories, including the developments 
within factor analysis. 

World War II gave a second forward 
boost to psychology. If World War I may 
be said to have launched ability testing, 
World War II promoted clinical and social 
psychology, on the one hand, and human 
factors research, on the other. Within clin- 
ical psychology there came the development 
of interest in projective tests, personality as- 
sessment, psychodynamics, and psychother- 
apy. The Veterans Administration and the 
National Institute of Mental Health seized 


upon these developments and encouraged 
them in the postwar years by subsidizing 
psychological training centers and by grant- 
ing financial aid to those who wished to be- 
come trained as clinical psychologists. The 
best-known of the social-psychological de- 
velopments during World War II were those 
in the survey field (consumer surveys, atti- 
tude-opinion studies, propaganda analysis) 
and studies of group dynamics, including 
small-group behavior and the study of ex- 
perimental audiences. Human factors re- 
search drew psychologists from the fields of 
sensory psychology and learning—the pure- 
science fields that had remained largely con- 
fined to the laboratory and aloof from appli- 
cations. These psychologists preferred the 
expression “applied experimental psychol- 
ogy” to the older “applied psychology”; the 
older industrial psychology had fitted man to 
the machine, while the newer approach re- 
quired the machine to be designed with the 
human operator in mind. Soon these psy- 
chologists were at work in studies of spe- 
cialized training, in designing dials, head- 
phones, radar screens, and in studying 
“trouble-shooting” (diagnosing and repair- 
ing defective equipment). 

All of this took a little settling down after 
World War II. The record was written down 
(19 volumes on psychology in the ait forces, 
four volumes on the social-psychological 
studies in the army, and a number of oth- 
ers); some of the new material came to be 
used in the textbooks for instructional pur- 
poses. Some disillusionment set in; things 
that had seemed very exciting and promis- 
ing in the heat of war no longer seemed 
quite as profound, and some of the leads 
turned out not to hold up very well when 
carefully tested. Much of the substance re- 
mains, however, and now, in the 1960's, the 
settling down has taken place, and new 
ways of looking at things have begun to 
emerge. It is always hard to identify the im- 
portant developments that are taking place 
in the present, for while many possible lines 
of investigation are opened up, only a few 
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catch on; the historian’s task is much easier 
than the prophet’s. It is possible, however, 
to note some of the problems that represent 
the growing edge of psychology today, rec- 
ognizing that other less dramatic features 
are also being investigated and may at any 
time produce some new forward thrust. Psy- 
chology is a complex field, as its history has 
shown, and its trends are more likely to be 
divergent than convergent. 


Comparative psychology and 
evolutionary theory 


Although the evolutionary interests of 
psychologists have always been strong, and 
animal laboratories have been a standard 
part of a department of psychology, the in- 
vestigations of the animal laboratory have 
tended to focus on topical questions (aspects 
of learning and discrimination, the effects of 
drugs, the role of portions of the brain), 
and the experiments have tended to be 
carried out on a limited number of species, 
with considerable emphasis upon the white 
rat. There are two ways in which animal 
studies can be of use. The first, and in the 
past the more usual kind, is the kind of 
study in which lower animals are used to 
throw light on problems arising in human 
psychology, much as animals are used in 
the medical school in the study of treat- 
ments intended later to be used on man. 
The second is that in which the psycholo- 
gist studies animals in their own right in 
order to comprehend their behavior and the 
interrelationships between species, recogniz- 
ing what Frank Beach calls “the equality 
of organisms,” that is, the equal significance 
of the worm, the octopus, the spider, and 
the porpoise for purposes of comparative 
behavior study. This second kind of com- 
parative psychology is having a forward 
surge, partly through the influence of the 
European ethologists who showed how 
much was overlooked unless animals were 
carefully studied in their natural habitats. 
Their naturalistic studies and related studies 
in the laboratory contribute to the study of 
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evolution by producing behavioral evidence 
of species relationships that supplement the 
morphological (i.e., structural) comparisons 
that have thus far been the chief sources 
of evidence for evolutionary theory. 


The brain in behavior and experience 


For a time, especially in the 1930’s, there 
was a kind of declaration of psychology’s 
independence from physiology, as there had 
been earlier from philosophy. This came 
about because of the discovery that many 
previously held notions of brain action were 
in fact faulty, that there was much less lo- 
calization of function in the brain than had 
previously been thought, and that we knew 
virtually nothing about the action of the 
brain in relation to higher mental processes. 
It was argued that it did not matter whether 
the brain acts like a telephone switchboard 
or as a complex field of forces; in either 
case habits will still be acquired as they are 
now acquired, sensory thresholds will be 
what they are, and memory functions will 
remain as we know them. The position was 
that psychologists could set the problems for 
the physiologists to solve, that psychology 
was sounder in its facts than students of 
brain physiology were in theirs, and that 
psychology could not wait for the physiolo- 
gist but had to go ahead on its own. This 
Position has its merits even today, for there 
always is enough independence of one sci- 
ence from another for each to go its own 
way, even though there may be intercon- 
nections that will facilitate the advance of 
both. 

This attitude began to change about 1950. 
Hebb’s influential book on The organization 
of behavior appeared in 1949; while highly 
speculative, it made a good deal of sense 
and proposed a kind of neuropsychology 
that offered promise. Concurrently a num- 
ber of exciting developments had taken 
place in neurophysiology itself. A new hor- 
mone, noradrenalin, had again made inter- 
esting the differences between fear and anger, 
The whole vegetative brain, responsible for 
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drive and affective behavior, was being re- 
studied, using such concepts as the “limbic 
system.” The “general adaptation syn- 
drome” called attention to widespread re- 
sponses under stress. The knowledge of the 
arousal mechanism, operating via the retic- 
ular formation, led to new interpretations of 
sleep, waking, and energetic action. The 
knowledge that some efferent fibers could 
modulate afferent processes brought renewed 
interest to the physiology of sensory proc- 
esses and of attention. The discovery of a 
“pleasure center” in the brain fitted in with 
an emerging neo-hedonism, or emphasis on 
the importance of pleasure in motivation. 
The brain enzymes began to be related to 
adaptive behavior; the discovery of new 
types of responses in the dendrites and 
an interest in the glia cells opened further 
possibilities. 

Psychologists are now participating in all 
of these developments, and the prospects are 
better than they ever were for solution to 
some of our age-old problems on the relation 
between mind and body. Here is a dramatic 
illustration of the interrelationships of sci- 
ence: modern electronics and modern chem- 
istry combined with anatomy, physiology, 
and psychology to make possible what no 
one could do alone. 


Mathematical and computer models 


There have been many attempts in the 
past to use mathematics in biology and so- 
cial sciences, but here, too, recent forward 
strides make the present different from the 
past. With a background of the theory-of- 
games model of the economists, the deci- 
sion-theory model of the political scientists, 
and the information-theory model of the 
communications theorists and cyberneticists, 
psychologists have gone forward with their 
own mathematical model-building, the most 
advanced work being done in probabilistic 
models concerned with the learning process. 
The high-speed computer provides a tool 
that supplements the mathematical model, 
although the mathematical model and the 


computer are essentially one, in that the 
program that is fed into the computer is it- 
self some kind of mathematical model. The 
most exciting development of computer 
models is in the simulation of cognitive 
processes, i.e., of problem-solving and crea- 
tive thinking. Computers are more than elab- 
orate playthings, and there is a serious inter- 
action that goes both ways: careful studies 
of human learning and thinking help in the 
design of the machines, but once the ma- 
chine is built and we find what it can (or 
cannot) do, then we are likely, through cor- 
recting the instructions to the machine, to 
gain a better understanding of what the hu- 
man being does. No one can yet tell just 
where all of this activity is leading, but a 
young psychologist who wants to know what 
is happening to his field will be excluded 
from much of it if he cannot read the litera- 
ture using the nomenclature of probability 
and of the modern mathematics known as 
set theory and matrix algebra. 


Learning, motivation, and 
the technology of instruction 


The psychology of learning has been an 
ascendant field of interest in psychology ever 
since William James gave prominence to the 
concept of habit, but more particularly fol- 
lowing the work of Thorndike and Watson 
early in this century and the influence of 
Pavlov’s studies of the conditioned reflex. 
The careful systematic formulations of Hull, 
with exciting controversies stirred up by 
Tolman, Lashley, Köhler and others, gave 
this topic unusual prominence over the last 
three decades. Interest in learning, as a the- 
oretical and experimental topic, continues 
unabated, although the complexities that 
have turned up have reduced psychologists’ 
confidence in most of the general formula- 
tions and have diverted interest to motiva- 
tion and other related topics. 

While motivation has always interested 
some psychologists, the approach to the 
topic shifts; as it shifts, psychologists of dif- 
ferent background and persuasion pick it 
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up. For a time, early in the century, the 
problems of instinct were studied; later, 
drives induced by deprivation (especially 
hunger, thirst, sex) came under study; the 
psychoanalysts contributed anxiety and guilt 
as motivating forces. The newer develop- 
ments, chiefly over the last decade, have 
emphasized such topics as the group of 
drives formerly neglected (exploration, curi- 
osity, manipulation, — frustration-induced 
drives); the influence of needs and values 
on perception; perceptual defense; the ex- 
pression of motives in fantasy (¢.g., achieve- 
ment and affiliation motives); and how mo- 
tives are expressed in values and value-sys- 
tems. The topic of motivation has become 
so broad that many psychologists have be- 
come uneasy about it; this very uneasiness 
is a sign that the subject matter is being 
taken seriously, but that there are many un- 
solved problems, 

A burst of criticism of the public schools, 
following the Russian launching of the sat- 
ellite Sputnik, has challenged psychologists 
to apply whatever principles they have dis- 
covered in their laboratory investigations of 
learning and motivation to problems of im- 
proving actual instruction, For historical rea- 
sons that would take too much space to re- 
count here, an earlier rapport between psy- 
chology and education, especially in the 
fields of learning and memory, was all but 
lost during the last two or three decades.’ 
The laboratory had moved farther and far- 
ther away from relevant content, choosing 
its materials for the study of learning chiefly 
on the basis of convenience in relation to 
theoretical issues. Thus the laboratory 
drifted away from the problems of instruc- 
tion, and the school found it increasingly 
difficult to make any use of the results of 
learning experiments, 

The immediate response to the new chal- 
lenge has come in the form of programed 
2 The schools continued to use the technical serv 

ices of psychologists in the fields of testing and 


counseling, but curriculum and instruction made 
little or no use of psychological services 
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learning and the teaching machine. This 
new development has brought the attention 
and services of many very well-trained ex- 
perimental psychologists to education. Be- 
cause of the nature of the programing tech- 
nique, it has forced attention to the prob- 
lems of organization of knowledge and has 
led the experimenter on learning to deal 
with subject matter relevant to schooling. 
But programed learning is only one illustra- 
tion of emphasis upon the content of learn- 
ing studies. The motivational side of learn- 
ing is not being neglected, and studies of 
anxiety in school children, for example, con- 
sider the actual test situations to which the 
child is exposed in school. This renewed in- 
terest in the applied problems of learning 
and motivation, coming at a time when there 
is also a renewed interest in cognitive proc- 
esses generally, is likely to have an impor- 
tant feedback to the psychology of learning 
and motivation. That is, when attention is 
paid to relevant learning content, features 
such as the organization of knowledge come 
to the fore and add dimensions that may 
have been neglected in laboratory studies in 
which meaning was a more artificial vari- 
able. 


Behaviorism vs. subjective phenomena 


At the height of behaviorism not many 
years ago, many psychologists developed a 
“you mustn’t say” attitude toward subjec- 
tive experiences of all kinds (pleasures, 
pains, percepts, images, ideas); when it was 
essential that reference be made to these 
“states” or “experiences,” they had to be 
translated into “discriminatory responses” 
or “verbal responses” and thus be made be- 
haviorally respectable. This attitude made a 
useful contribution to scientific methodology 
by constantly calling attention to the need 
for objectivity in science, for making obser- 
vations reproducible, for keeping science 
communicable; but the contribution was at 
a price. In a subtle way the more “subjec- 
tive” problems, such as those raised by 
dreams and hallucinations, tended to be neg- 
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lected because “you mustn’t say” became 
generalized into “you mustn’t study.” This 
was not a necessary consequence of the be- 
haviorist position, but it was an inadvertent 
by-product; fortunately this era is now pass- 
ing, and there is now much freer use of per- 
ceptual concepts (and perceptual and cog- 
nitive language) than earlier. 

There are less extreme and more extreme 
forms of this new interest in phenomena, 
with corresponding attitudes toward behav- 
iorism. The less extreme form does not re- 
ject behaviorism as a general methodology, 
but adds perceptual responses to the mus- 
cular and glandular responses that were once 
the only legitimate substance of a strict S-R 
behaviorism. If perceptual responses are 
accepted as central responses (Sheffield, 
1962), then the peripheralism of classical 
behaviorism is rejected. Sheffield is willing 
to say, for example, that a watchmaker look- 
ing at the outside of a familiar watch “sees” 
the works inside as a learned perceptual re- 
sponse; this is a genuine central response, 
and not merely a form of talking to himself 
about the works. Such a position leaves the 
principles of S-R learning theory intact, but 
allows great freedom in the discussion of 
perceptual content. It becomes easy, for ex- 
ample, to distinguish between the several 
responses that happen if you hammer your 
finger: feeling the pain, saying “ouch,” and 
withdrawing the finger. 

The more extreme form of rejection of 
behaviorism is found in various forms of 
phenomenology, existentialism, and human- 
istic psychology. For example, the experi- 
mental phenomenology of Fritz Heider 
(1958) is called by him a “naive” psychol- 
ogy; it takes things as one finds them and 
does not attempt to reduce them to another 
level of analysis. That is, one stays close 
to the phenomena in talking about them; it 
is not necessary to reduce them to physi- 
ology or chemistry to “explain” them. Ex- 
istentialism and humanistic psychology tend 
to reject the biological approach that has 
been characteristic of American psychology, 


seeing the problems of psychology rather 
in terms of human values, human concerns, 
individual uniqueness, and the individual 
meaning of life and destiny. 

The main stream of psychology in the 
years ahead is more likely to be influenced 
by the moderate alteration of the behaviorist 
position than by the extreme forms of phe- 
nomenology. The less extreme position 
permits a freer interest in cognitive proc- 
esses of all kinds, in dreams, in hypnotic 
phenomena, in intention, in problems of 
self-perception, planfulness, and “will,” 
without thereby rejecting the search for law- 
fulness in behavior, for objectivity in experi- 
mentation, and for clarity in scientific com- 
munication. Phenomenology in the past 
has often served a useful critical function 
by warning against triviality and the neglect 
of important issues, and the present devel- 
opments may again serve in this way. How- 
ever, one cannot make a science of human 
behavior merely by standing in awe of it 
and marveling at it; such a position drifts 
into a more and more obscure account of 
the nature of man. But as soon as phenom- 
enal description becomes at all clear and 
systematic, it partakes of the very science 
that phenomenology opposes and, in fact, 
becomes assimilated to it. To the extent that 
the phenomenologists call attention to the 
whole man in his environment, they provide 
the same sort of corrective that the etholo- 
gists have provided for comparative psychol- 
ogy: they see that the right questions are 
asked, whether or not we approve of the 
answers that they give. 

One of the genuine problems that the 
humanistic psychologists pose is the need 
for a better understanding between a biolog- 
ical psychology and the position of the hu- 
manistic disciplines, a conflict which in other 
spheres has led to the distinction between 
our two cultures, scientific and nonscientific 
(Snow, 1959). Psychology has probably 
kept its distance from the humanities in part 
because of its eagerness to establish itself 
as a science, and in part because of its still- 
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too-recent divorce from philosophy. Never- 
theless psychologists study esthetics, lan- 
guage (psycholinguistics, communication), 
values, and meanings. We can hope that un- 
derstanding between psychology and the hu- 
manities will increase—to their mutual ad- 
vantage. 


Behavior genetics, child development, 
and mental health 


Nowhere do the problems of pure science 
and of applied science overlap more than in 
the study of human development, for adults 
are responsible for the decisions that are 
made in the course of a child's development, 
and if these decisions are guided by scien- 
tific knowledge they are illustrations of ap- 
plied science. These are old problems, but 
new knowledge and techniques will affect 
the course of psychology in obtaining an- 
swers to the familiar problems. 

Some new developments lie in the field of 
genetics, which occupies one side of the 
nature-nurture problem. The new techniques 
which permit the study of the chromosome 
structure of the individual have opened up 
many new possibilities that are only now 
being explored, such as defining the chro- 
mosomal background of mongolism. Behav- 
ior genetics, as applied to man, can advance 
our knowledge of the inheritance of human 
characteristics of many kinds, including as- 
pects of intelligence, personality, and men- 
tal illness. 

The older longitudinal studies of the past 
(following a group from birth onward) 
tended to bog down in data; because the 
time span is so great, observations that are 
recognized as needed today were not made 
when the studies were begun, and the an- 
swering of today's questions with data col- 
lected yesterday has not proved very satis- 
factory. Undoubtedly new longitudinal stud- 
ies will use methods of group overlap, so 
that data covering a span of years can be 
collected more quickly, With modern sam- 
pling methods it is possible to study several 
age groups simultaneously; for example, by 
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studying the age groups from birth through 
5, 5 through 10, 10 through 15, and 15 
through 20 at the same time, thereby doing 
the equivalent of 20 years’ observations in 
five years. 

One practical reason for proposing meth- 
ods of child rearing is to achieve good men- 
tal health outcomes, that is, to bring up 
children who can cope with their problems 
and can face crises without breakdown. This 
is one facet of the general problem of per- 
sonality development, from the point of 
view of its social significance; clinical psy- 
chology must concern itself with the preven- 
tion of mental illness, as well as with its 
diagnosis and treatment. 

The research tasks before a developmen- 
tal psychology include the study of normal 
development and the factors that affect it, 
given the raw materials provided by heredity 
and prenatal development; the prediction 
of outcomes (successful adjustment, delin- 
quency, personality disturbances); diagnos- 
tic procedures along the way; and remedial 
practices, including psychotherapy. This is a 
large order, and much remains to be done. 


A comprehensive social psychology 


Nothing is more pressing than an under- 
standing of human social life and institu- 
tions that will permit more rational solutions 
to the problems of human civilization than 
those we now attempt. War as an instru- 
ment of policy is recognized on all sides as 
stupid and dangerous to human survival; 
the armaments race has no equilibrium point 
and hence must run eventually to destruc- 
tive encounter, unless some other policy in- 
tervenes. These are sober facts of human 
social behavior, about which we somehow 
feel helpless because we have not yet been 
able to accept scientific processes in the con- 
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trol of human affairs. It is a paradox that 
the highest developments of science are used 
in weapon development, but that the makers 
of these advanced weapons do not know 
how to control their use or even their re- 
duction. 

A comprehensive social psychology must 
deal with group behavior at all leveis, in- 
cluding the international level; this docs not 
mean that social psychology now has the 
answers to the problems that international 
issues create. Where does it now stand? 

Systematic social psychology has tended 


to go back to the individual and to small 
groups to discover the forms of social per- 
ception and social interaction that are at 
the root of larger social institutions: even 
larger social decisions (e.g., the declaration 
of war by a nation’s cabinet) can be simu- 


lated by a “game” in which the relevant in- 
formation is given to the participants and 
they are then set the task of arriving ata 
decision. Decisions by leaders are, after all, 
the decisions of individual human beings. 

To what extent the social institution acts 
like an organism is an old question, to which 
the answer is not entirely clear. There are 
kinds of “institution morality” that appear 
different from individual morality; thus na- 
tions are “insulted” and retaliate with a vio- 
lence that would not characterize individual 
Teactions; the people of two nations may 
declare their liking for each other and yet 
fight over national issues that are largely 
ceremonial in character. 

It is the task of social psychology of the 
future to understand the rational and irra- 
tional in human social behavior and institu- 
tions. This understanding, if it can be ap- 
plied in such a way as to make human rela- 
tions more humane, could turn out to be 
science’s greatest contribution to mankind. 


1. Work satisfaction is an important social problem. The conditions of 


modern life, with division of labor and occupational mobility, make it dif- 
ficult to provide work satisfaction for all. A college education is clearly 
one avenue of upward occupational mobility. 


2. Tests have proved helpful in vocational counseling. At the college 
level, both ability tests and interest tests are serviceable. Tests do not stand 
alone, however, and the process of vocational counseling involves more 
than the giving and interpreting of tests. Very often a student’s voca- 
tional problems cannot be solved without first settling his problems of 
personal adjustment. 


3. Many college students are undecided about their vocational futures, 
and some who have made definite choices have made them unwisely. The 
obstacles to satisfactory choice include lack of realism with respect to abili- 
ties and interests, lack of knowledge of the variety of occupational oppor- 
tunities and of the demand for training, romanticism with regard to work, 
and unfortunate parental pressures. 


4. Psychology finds ready application in the selection and training of 
workers within industry. Psychological tests are widely used. 


5. Improvements in work methods and the use of incentive pay often 
meet with worker objections because men object to being treated as ma- 
chines. Their fear of management may lead to work restriction lest pay 
rates be changed, workers displaced from jobs, or health injured. 


6. Human factors research studies the relation between man and ma- 
chine and tries to have machines designed to conform to the capacities 
of the operator. Space travel opens new challenges to psychology. 


7. Union-management differences are a source of conflict. The achieve- 
ment of greater understanding between management and union leaders 
may reduce the amount of strife between the factions. Reductions of labor- 
management tension is an important task of social psychology. 


8. Psychology began as a small profession within the lifetime of some 
still living. It surged ahead after the two world wars, until by 1960 it num- 
bered over 18,000 members in its national society, the American Psycho- | 
logical Association, and its rapid growth is continuing. 


9. Colleges and universities are still the largest employers of psycholo- 
gists; many members of the profession now work for government agencies 
or private organizations. Relatively few engage in private practice. 


10. Of the numerous specializations within psychology, clinical psy- 
chology is now the largest; the two specialties of clinical and counseling 
psychology account for half the professional psychologists. Other special- 
ties include experimental psychology, social psychology, and statistics. 


d within other professions, such as law, 
education, and medicine. Legal psychology has dealt with testimony and 
evidence, the examination of witnesses, study of the individual delinquent 
and criminal, and with some broader problems of the law. Educational 
psychology deals with the applications of principles of learning, motiva- 
tion, personality, and group behavior to the schools, while the school psy- 
chologist has special functions within the school system. The relationships 


11. Psychology is also applie 
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with medicine are close, through clinical psychology and through the psy- 
chologist’s interest in early childhood and in developmental problems. 


12. In attempting to see where the problems of psychology lie in the 
years ahead, it is possible to note important developments in such areas 
as: comparative psychology, particularly in relation to evolutionary the- 
ory; brain study, in relation to both behavior and experience; mathematical 
and computer models, in learning and the simulation of cognitive proc- 
esses; learning, motivation, and the technology of instruction, with an em- 
phasis on the content of learning; a freer study of perceptual, cognitive, 
and other subjective phenomena through a lessening of the influence of 
a narrow behaviorism; behavior genetics, child development, and mental 
health; and a comprehensive social psychology. These developments in 
both pure and applied science make possible a very significant contribu- 
tion of psychology to human understanding and to human welfare. 


The historical background of special topics in applied psychology can be 
found in Fryer and Henry (Eds.), Handbook of applied psychology (1950). 

On vocational problems, see Roe, The psychology of occupations (1956), 
and Super, The psychology of careers (1957). 

The standard work on vocational interest tests is Strong, Vocational inter- 
ests of men and women (1943), brought to a more recent date by Strong, 
Vocational interests 18 years after college (1955), and Darley and Hagenah, 
Vocational interest measurement: theory and practice (1955). 

There are a number of textbooks in industrial psychology, of which Ghiselli 
and Brown, Personnel and industrial psychology (2nd Ed., 1955), and Har- 
rell, Industrial psychology (2nd Ed., 1958), are representative. The shift from 
personnel selection and training to managerial problems is reflected in Haire, 
Psychology in management (1956), Leavitt, Managerial psychology (1958), 
and Likert, New patterns of management (1961). 

Human factors research is summarized in Chapanis, Research techniques in 
human engineering (1959), and in McCormick, Human engineering (1957). 
Space technology, from the psychologist’s viewpoint, is summarized in Flaherty, 
Psychophysiological aspects of space flight (1961), and Sells and Berry (Eds.), 
Human factors in jet and space travel (1961). 

For industrial conflict, see Kornhauser, Dubin, and Ross (Eds.), /ndustrial 
conflict (1954), and Stagner, Psychology of industrial conflict (1956). 

For psychology as a profession, see Clark, America’s psychologists: a survey 
of a growing profession (1957), and Daniel and Louttit, Professional problems 
in psychology (1953). The beginning student who may be interested in psy- 
chology as a career will find the following pamphlets helpful: Ogg, Psycholo- 
gists in action (1955), Super, Opportunities in psychology (1955), and Wat- 
son, Psychology as a profession (1954). For psychology in relation to other 
professions, see Gray, Psychology applied to human affairs (2nd Ed., 1954), 
and Guilford (Ed.), Fields of psychology (2nd Ed., 1950). 

For a picture of contemporary psychology as a science with the best available 
guesses as to where it is going, the following volumes provide the thinking of 
recognized experts, written not for beginners but for other psychologists: Koch 
(Ed.), Psychology: a study of a science. (This work is eventually to be in seven 
volumes, the first three of which appeared in 1959.) 


Glossary 


lhe glossary defines technical words appearing in the 
text and some common words when they are used in 
psychology with special meanings. No attempt is 
made to give the range of variations of meaning be- 
yond those used in the text. For fuller definitions and 
other shades of meaning, consult any standard dic- 
tionary of psychology, such as English and English, 
A comprehensive dictionary of psychological and psy- 
choanalytical terms (1958). 


ability. Demonstrable knowledge or skill. Ability in- 
cludes aptitude and achievement (cf. aptitude, achieve- 
ment). 
abnormal fixation. A stereotyped habit very resistant to 
change (cf. stereotypy). 
abreaction. In psychoanalysis, the process of reducing 
emotional tension by reliving (in speech or action 
or both) the experience which caused the tension 
(syn. catharsis; cf. release therapy). A 
absolute threshold. The intensity or frequency at which 
a stimulus becomes effective or ceases to become ef- 
fective, as measured under experimental conditions 
(cf. threshold, difference threshold). 3 
achievement. Acquired ability, e.g., school attainment 
in spelling (cf. aptitude). É 
achievement motive. The social motive to accomplish 
something of value or importance, to meet standards 
of excellence in what one does. A 
achromatic colors. Black, white, and gray (cf. chromatic 
colors). rt 
acquiescence. A biasing variable in personality inven- 
tories, leading some subjects to reply more frequently 
in the affirmative, regardless of the content of the test 
item (cf. social desirability variable). 7 
adaptive behavior. Behavior that brings the organism 
into adjustment with its variable environment (cf. 
behavior). K 
additive mixture. The mixture of lights; two spotlights 
focused on the same spot yield additive mixture; 
colored sectors of paper rotated on a color wheel also 
yield additive mixture (cf. subtractive mixture). 
adolescence. In human beings, the period from puberty 
to maturity, roughly the early teens to the early 
twenties (cf. puberty, prepuberal phase, puberal phase, 
postpuberal phase, late adolescent phase). 
adrenal gland. One of a pair of endocrine glands lo- 
cated above the kidneys. The medulla of the gland 
secretes the hormones adrenalin and noradrenalin. 
The cortex of the gland secretes a number of hor- 
mones, collectively called the adrenocortical hor- 


mones, which include cortisone (cf. endocrine gland). 

adrenalin. One of the hormones secreted by the adrenal 
medulla, active in emotional excitement (syn. epi- 
nephrine; cf. noradrenalin) . 

affective-arousal theory, A theory of motivation that ac- 
counts for the tendency for behavior to be directed 
ae to anticipated pleasure or pain (McClel- 
and). 

affective experience. An emotional experience, whether 
pleasant or unpleasant, mild or intense (cf. emotional 
state). 

affective psychotic reaction. Cf. manic-depressive reaction, 
psychotic-depressive reaction. 

afferent nerve. A bundle of nerve fibers transmitting 
impulses into the central nervous system from the’ 
periphery. Receptors connect directly with afferent 
nerves (usually synonymous with sensory nerve; cf. 
efferent nerve). 

affiliative motive. In man, the tendency to depend upon 
another person or persons, to associate with them, to 
form friendships or other attachments (syn. de- 
pendency motive). 

afterimage. The sensory experience that remains when 
a stimulus is withdrawn. Usually refers to visual 
experience, e.g., the negative afterimage of a picture, 
or the train of colored images that results after star- 
ing at the sun. 

age-mates. Other children of the same age with whom 
a child associates and from whom he commonly de- 
rives some of his standards (syn. peer group). 

aggression. (1) Destructive activity of any sort. (2) 
Activity undertaken in order to do harm to another 
person either through actual physical injury or 
through some kind of belittling or malicious ridicule 
(this is the usual text usage). 

agoraphobia. Fear of open places (cf. phobic reaction). 

algorithm. A fixed routine for finding a mathematical 
solution, an exact procedure, as in extracting square 
root. A computer commonly uses algorithmic meth- 
ods, but may use other methods (cf. heuristic method). 

ambivalence. Simultaneous liking and disliking of an 
object or person; the conflict caused by an incentive 
that is at once positive and negative (cf. conflict). 

amnesia, The partial or total loss of memory for past 
experiences. The memories lost in amnesia have not 
been completely destroyed, for the forgotten events 
may again be remembered without relearning when 
the person recovers from his amnesia (cf. repression). 

anal stage. The second stage according to the psycho- 
analytic theory of psychosexual development, follow- 
ing the oral stage. The sources of gratification and 
conflict have to do with the expulsion and retention 
of feces (cf. psychosexuval development). 

androgen. The collective name for male sex hormones, 
of which testosterone, secreted by the testes, is best 
known (cf. sex glands, estrogen). P 5 

antagonistic muscles. Muscles arranged in pairs, so that 
when one contracts the other stretches, e.g., the 
biceps and triceps muscles of the upper arm (cf. 
reciprocal innervation). f i i 

anthropology. The science that studies chiefly nonliter- 
ate (“primitive”) societies. Its main divisions are 
archaeology (the study of the physical monuments 
and remains from earlier civilizations), physical an- 
thropology (concerned with the anatomical differ- 
ences among men and their evolutionary origins), 
and social anthropology (concerned with language, 
social institutions, and behavior) (cf. behavioral 
sciences). el 3 

anticipation method. A method of rote memorization, 
appropriate to either serial memorization or paired- 
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associates learning, in which the subject learns to 
respond to a stimulus item with the response item 
next to appear in the aperture of the memory drum. 
The method permits scoring successes and failures 
throughout memorization. 

anxiety. A state of apprehension or uneasiness, related 
to fear. The object of anxiety (e.g., a vague danger 
or foreboding) is ordinarily less specific than the 
object of fear (e.g., a vicious animal). 

anxiety reaction. A form of psychoneurotic reaction 
characterized by a diffuse dread, often accompanied 
by tenseness, palpitation, sweating, nausea (cf. psy- 
choneurotic reaction. 

apathy. Listlessness, indifference; one of the conse- 
quences of frustration (cf. frustration). 

aphasia. Impairment or loss of ability to articulate 
words or to comprehend speech. Henry Head distin- 
guished four classes: verbal defect, syntactical defect, 

inal defect, and semantic defect (q.v.). 

ive behavior. Seeking behavior (cf. aversive be- 

jor). 

aptitude. The capacity to learn, e.g., typing aptitude 
prior to practice on a typewriter. Aptitude tests are 
designed to predict the outcome of training, hence to 
predict future ability on the basis of present ability 
(cf. achievement). 

area sampling. A method used in making surveys of 
attitudes and opinions, the respondents being selected 
according to their place of residence; one form of 
probability sampling (cf. quota control, probability 
sampling). 

aroused motive. A motive that is inferred from behavior 
actually occurring (cf. motivational disposition). 

assimilating. The tendency to distort memory in the 
direction of familiar objects and experiences, e.g., 
reproducing a geometrical form so that the reproduc- 
tion looks more like a familiar object than the origi- 
nal did (syn. normalizing; cf. systematic distortion). 
association areas. Portions of the cerebral hemispheres 
other than the projection areas. Because their func- 
tion is unknown, the assumption is made that these 
areas serve some sort of integrative (“association”) 
function (cf. intrinsic cortex). 

association psychology. A pre-experimental psychology, 
whose basic explanatory principle was the association 
of ideas (cf. faculty psychology). 

associative thinking. Relatively uncontrolled and undi- 
rected thinking as in free association, reverie, and 
dreams (cf. directed thinking). 

asthenic type. A major body type, according to Kretsch- 
mer, characterized by a tall, thin body and associated 
(in the extreme) with schizophrenic psychosis (cf. 
type theory, pyknic type). 

attention. The focusing of perception leading to height- 
ened awareness of a limited range of stimuli. 

attitude. An orientation toward or away from some ob- 
ject, concept, or situation; a readiness to respond in a 
predetermined manner to the object, concept, or sit- 
uation (cf. attitude scale, complex, opinion, prejudice ). 
attitude scale. A scale for the quantitative appraisal of 
attitudes (cf. scalogram). 

authoritarian personality. A personality syndrome said 
to be common to those whose attitudes are authori- 
tarian instead of democratic. The syndrome is char- 
acterized by highly conventional behavior, concern 
over sex, superstitiousness, destructiveness, and cyni- 
cism (cf. personality syndrome). 

autistic thinking. A form of associative thinking, con- 
trolled more by the thinker’s needs or desires than 
by reality; wishful thinking (cf. daydreaming, rationali- 
zation). 
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autonomic nervous system. A system of nerve cells and 
nerve fibers regulating smooth muscle and glandular 
activities. While the system is closely integrated with 
the brain and spinal cord, it has some cell bodies and 
synapses lying outside the brain and spinal cord (syn. 
vegetative nervous system; cf. parasympathetic division, 
sympathetic division) . 

average. A value representative of a frequency distribu- 
tion, around which other values are dispersed, e.g., 
the mean, median, or mode of a distribution of scores 
(syn., but somewhat obsolete, measure of central 
tendency). 

aversive behavior. Avoidance behavior (cf. appetitive 
behavior). 

avoidance learning. A form of learning controlled by 
the threat of punishment. The learning is motivated 
by the anxiety raised by the threat and the reduction 
of anxiety when the puishment is avoided (cf. escape 
learning). 

axon. That portion of a neuron that transmits impulses 
to other neurons (cf. neuron, dendrite). 


basal mental age. In individual tests of the Binet type, 
the highest age level at which, and below which, all 
tests are passed (cf. mental age). 

basilar membrane. A membrane of the ear within the 
coils of the cochlea, supporting the organ of Corti. 
Movements of the basilar membrane stimulate the 
hair cells of the organ of Corti, producing the neural 
effects of auditory stimulation (cf. cochlea, organ of 
Corti). 

behavior. Those activities of an organism that can be 
observed by another organism or by an experi- 
menter’s instruments. Included within behavior are 
verbal reports made about subjective, conscious ex- 
periences (cf. conscious processes). 

behavioral sciences. The sciences concerned in one way 
or another with the behavior of man and lower or- 
ganisms; especially social anthropology, psychology, 
and sociology, but including some aspects of biology, 
economics, political science, history, philosophy, and 
other fields of study (cf. anthropology, psychology, 
sociology ). 

behaviorism. A school or system of psychology asso- 
ciated with the name of John B. Watson; it defined 
psychology as the study of behavior and limited the 
data of psychology to observable activities. In its 
classical form it was more restrictive than the con- 
temporary objective (behavioral) viewpoint in psy- 
chology (cf. school of psychology). 

bimodal distribution. A frequency distribution with two 
points at which there are a high number of cases, 
hence two modes (cf. mode). 

binocular cues. Cf. distance cues. 

bit. A unit in information measurement; the amount of 
information that reduces by one-half the number of 
alternatives that may prove to be correct (cf. informa- 
tion measurement, uncertainty ). 

blood pressure. The pressure of the blood against the 
walls of the blood vessels. Changes in blood pressure 
following stimulation serve as one indicator of emo- 
tion (cf. emotional indicator). 
blood volume. The volume of the blood in a bodily 
member (e.g., hand, finger) due to dilation or con- 
striction of blood vessels. Changes in volume serve 
as one indicator of emotion (cf. emotional indicator). 

body-sense area. A projection area of the cerebral 
cortex lying behind the fissure of Rolando. Electrical 
stimulation of the area commonly results in the re- 
port of sensory experiences, e.g., “It feels as though 


I am moving my finger” (syn. somesthetic area; cf. 
motor area). 

brain stem. The structures lying near the core of the 
brain; essentially all of the brain with the exception 
of the cerebral cortex and the cerebellum and their 
dependent parts. 

brainwashing. Cf. coercive persuasion. 

brightness. The dimension of color that describes its 
nearness in brilliance to white (as contrasted with 
black). A bright color reflects more light than a dark 
one (cf. hue, saturation). 

brightness constancy. The tendency to see a familiar ob- 
ject as of the same brightness, regardless of light and 
shadow that change its stimulus properties (cf. color 
constancy, object constancy ). 

Broca’s speech area. A portion of the left cerebral hemi- 
sphere said to control motor speech. 


cardiac muscle. A special kind of muscle found only in 
the heart (cf. smooth muscle, striate muscle) . 
cardinal dispositi An outstanding disposition that 
dominates an individual personality, often making 
that person a “reference personality” according to 
which others are judged, e.g., a Beau Brummell or 
Don Juan (Allport) (cf. central disposition, secondary 
disposition). 
case history. A biography obtained for scientific pur- 
poses; the material is sometimes supplied by inter- 
view, sometimes collected over the years. 
caste. Social stratification in which boundaries are 
sharply defined and not to be crossed (cf. class). 
castration. Surgical removal of the gonads; in the male, 
removal of the testes; in the female, removal of the 
ovaries. 
center. A place within the nervous system where im- 
pulses in activated neurons can produce impulses in 
other neurons across synapses. A center contains 
numerous cell bodies of neurons; while most centers 
are within the brain and spinal cord, some lie outside 
(syn. central processes; cf. ganglion). 
centile scale. A scale of ranked scores ranging between 
0 and 100 (syn., but somewhat obsolete, percentile 
scale). 4 
central nervous system. In vertebrates, the brain and 
spinal cord, as distinct from the nerve trunks and 
their peripheral connections (cf. autonomic nervous 
system). be z 
central disposition. One of a few dispositions sometimes 
sufficient to characterize an individual (Allport) (cf. 
cardinal disposition, secondary disposition). ) 
centralist position. A theoretical position, held by certain 
psychologists who believe that thinking can best be 
explained as processes going on inside the brain or 
nervous system, with muscular movements as mere 
accompaniments or ee of the central proc- 
esses (cf. peripheralist position). k 
cerebral cen The surface layer of the cerebral hemi- 
spheres in higher animals, including man. It is com- 
monly called gray matter because its many cell bodies 
give it a gray appearance in cross section, in contrast 
with the nerve fibers that make up the white matter. 
cerebral hemispheres. Two large masses of nerve cells 
and fibers constituting the bulk of the brain in man 
and other higher animals. The hemispheres are see 
rated by a deep fissure, but connected by a broad 
band of fibers, the corpus callosum (syn. cerebrum; 
cf. cerebral cortex). 
chemical integration. Bodily Z 
or unified action through chemical 
mitted via the bodily fluids, especia 
(cf. hormones, mechanical integration, neural 


organization for harmonious 
substances trans- 
lly the hormones 
| integration). 


childhood. The total life period from birth up to but 
not including adolescence (cf. adolescence). 
chlorpromazine. Cf. tranquilizer, 
chromatic colors. All colors other than black, white, and 
gray, e.g., red, yellow, blue (cf. achromatic colors). 
chromosome. Small particles found in pairs in all the 
cells of the body, carrying the genetic determiners 
(genes) which are transmitted from parent to off- 
spring. A human cell has 46 chromosomes, arranged 
in 23 pairs, one member of each pair deriving from 
the mother, one from the father (cf. gene). 
chronological age (C.A.). Age from birth; calendar age 
(cf. mental age), 
clairvoyance. A form of extrasensory perception in 
which the perceiver is said to identify a stimulus that 
is influencing neither his own sense organs nor those 
of another person (cf. extrasensory perception, telepa- 
thy, precognition). 
class. A level of social stratification, e.g., upper, middle, 
and lower class, but without the rigid boundaries 
characterizing caste, so that mobility between classes 
is possible (cf. caste), 
class interval. In statistics, a small section of a scale 
according to which scores of a frequency distribution 
are grouped, e.g., heights grouped into class inter- 
vals of a half inch (cf. frequency distribution), 
classical conditioning. Conditioned-response experiments 
conforming to the pattern of Pavlov'’s experiment. 
The main feature is that the originally neutral con- 
ditioned stimulus, through repeated pairing with the 
unconditioned one, acquires the response originally 
given to the unconditioned stimulus (syn. stimulus 
substitution; cf. operant conditioning ). 
claustrophobia. Fear of closed places (cf. phobic reac- 
tion). 
cleanliness training. A euphemism for teaching the in- 
fant to control urination and defecation, 
client. A synonym for patient, the term used by coun- 
selors who wish to avoid the medical connotations 
of the patient-physician relationship (cf. client-cen- 
tered counseling). 
client-centered counseling. A method of psychological 
counseling designed to let the client learn to take 
responsibility for his own actions and to use his own 
resourcefulness in solving his problems (syn. non- 
directive counseling; cf. traditional counseling). 
clinical psychologist. A psychologist, usually with a 
Ph.D. or Ed.D. degree, whose training includes hos- 
pital or clinic experience, so that he is prepa 
work in a collaborative relationship with ph 
although not himself medically trained, H 
niques include testing, diagno: interviewing, ps 
chotherapy, and the designing and conducting of re- 
search (cf. counseling psychologist, psychiatrist). 
clique. A small exclusive group, usually reluctant to 
admit outsiders and often snobbish toward them. 
cluster analysis. An analysis of trait (or item) inter- 
correlations, based on grouping together those traits 
(or items) that show similar patterns of inter-item 
correlation. The method is more superficial than fac- 
tor analysis, for which it sometimes substitutes (cf. 
factor analysis; surface trait). EE 
cochlea. The portion of the inner ear containing the 
receptors for hearing (Cf. basilar membrane, organ of 
Corti). 
Bo of correlation. A numerical index used to 
indicate the degree of correspondence between two 
sets of paired measurements. The most common kind 
is the product-moment coefficient designated by r. 
coercive persuasion. Influencing the thought patterns of 
prisoners whose lives are completely under the con- 
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trol of those seeking to influence them, thereby per- 
mitting kinds of influence not ordinarily possible 
(syn. brainwashing). 

cognitive dissonance. The condition when one has be- 
liefs or knowledge that disagree with each other or 
with behavioral tendencies; when such cognitive dis- 
sonance arises, the subject is motivated to reduce 
the dissonance through changes in behavior or cog- 
nition (Festinger). 

cognitive theory. A point of view contrasted with stimu- 
lus-response (S-R) theory, more concerned with 
“knowing” and “perceiving” than with “movement- 
responses” (cf. stimulus-response psychology). 

color blindness. Defective discrimination of chromatic 
colors (cf. monochromatism, dichromatism, red-green 
color blindness). 

color circle. An arrangement of chromatic colors around 
the circumference of a circle in the order in which 
they appear in the spectrum, but with the addition 
of nonspectral reds and purples. The colors are so 
arranged that those opposite each other are comple- 
mentaries in additive mixture. 

color constancy. The tendency to see a familiar object 
as of the same color, regardless of changes in illu- 
mination on it which alter its stimulus properties 
(cf. object constancy). 

color-mixing primaries. Three hues chosen to produce 
the total range of hues by their additive mixture. 
A spectral red, green, and blue are usually selected 
(cf. psychological primaries), 

common trait. An aspect of personality in respect to 
which most people within a culture can be profit- 
ably compared (Allport) (cf. disposition). 
comparative psychology. The study of the behavior of 
lower organisms in their interrelationships with each 
other and with man. 

compensation. A form of defense mechanism by which 
one attempts to cover up or balance failure in, or 
lack of talent for, one activity by a strenuous effort 
to excel in either a different or an allied activity 
(cf. substitution, sublimation, overcompensation ). 

complementary hues. Two hues which in additive mix- 
ture yield either a gray or an unsaturated color of the 
hue of the stronger component. 

complex. An attitude accompanied by excessive emo- 
tion, often causing neurotic responses (cf. attitude). 

compulsive movements. Repetitive actions which a per- 
son feels driven to make and which he is unable to 
resist; ritualistic behavior; a form of dissociation (cf. 
dissociation). 

compulsive personality. A personality syndrome charac- 
terized by cleanliness, orderliness, and obstinacy, In 
the extreme, behavior becomes repetitive and ritual- 
istic (syn. anal character; cf. personality syndrome). 

concept. The properties or relationships common to a 
class of objects or ideas. Concepts may be of con- 
crete things, e.g., the concept “poodle dog” referring 
to a given variety of dog, or of abstract ideas, e.g., 
equality, justice, number, implying relationships com- 
mon to many different kinds of objects or ideas. 

concurrent validity. Validity determined by the internal 
consistency of the parts of a test, all scores obtained 
at the same testing (cf. construct validity, content valid- 
ity, predictive validity). 

conditioned emotion. An emotional response acquired 
by conditioning, i.e., one aroused by a stimulus that 
did not originally evoke it (cf, conditioning ) . 

conditioned response. The learned or acquired response 
to a conditioned stimulus, i.e., to a stimulus that 
did not evoke the response originally (cf. classical 
conditioning, unconditioned response), 
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conditioning. The process by which conditioned re- 
sponses are learned (cf. classical conditioning, operant 
conditioning ) . 
cone. In the eye, an element of the retina found pre- 
dominantly in the fovea and more sparsely through- 
out the retina. The cones mediate both chromat 
achromatic sensations (cf. retina, red, fovea). 
confidence limits. In statistics, upper and lower limits 
derived from a sample, used in making inferences 
about a population; e.g., from the mean of a sam- 
ple and its standard error one can determine limits 
which permit a statement that the probability is 95 
in 100 that the population mean falls within these 
limits (cf. statistical inference, statistical significance) 
conflict. The simultaneous presence of opposing or mu- 
tually exclusive impulses, desires, or tendencies 
conjunctive concept. A type of concept in which al) ob- 
jects of a class share common characteristics: e B- 
all rubies are hard, translucent, and red (cf. dis- 
junctive concept, relational concept). 
connotative meaning. The suggestions and emotional 
meanings of a word or symbol, beyond its denota 
tive meaning. Thus naked and nude both refer to an 
unclothed body (denotative meaning), but they have 
somewhat different connotations (cf. denotative mean- 
ing, semantic differential), 
conscience. An internal recognition of standards of 
right and wrong by which the individual judges his 
own conduct (cf. superego). 
conscious processes. Events such as perceptions, after- 
images, private thoughts, and dreams of which only 
the person himself is aware. They are accessible to 
others through verbal report or by way of inference 
from other behavior (syn. experience, awareness: cf 
unconscious processes). 
construct validity. Validity determined by a process of 
inference more complex than that involved in pre 
dicting a specific criterion. The inference is usually 
in hypothetical form; e.g., if this is a good measure 
of achievement motivation, it should relate to scores 
on a learning task, even though that task is not itself 
a measure of achievement motivation (cf. concurrent 
validity, content validity, predictive validity ). 
control group. In an experimental design contrasting 
two groups, that group not given the treatment 
whose effect is under study (cf. experimental group). 
consummatory behavior. Cf. goal activity. 
controlled association. The process in word-association 
experiments in which the subject is instructed to give 
a specific kind of associated word, e.g., one opposite 
to that of the stimulus word (cf. free association). 
conversion reaction. A form of psychoneurotic reaction 
in which the symptoms are paralysis of the limbs, 
insensitive areas of the body (anesthesias), uncon- 
trolled emotional outbursts, or related bodily symp- 
toms. The presumption is that anxiety has been 
“converted” into a tangible symptom (syn. hysteria; 
cf. psychoneurotic reaction). 
corpus callosum. A large band of fibers (white mat- 
ter) connecting the two cerebral hemispheres. 
correlation. Cf. coefficient of correlation. 
counseling psychologist. A trained psychologist, usually 
with a Ph.D. or Ed.D. degree, dealing with personal 
problems not classified as illness, such as academic, 
social, or vocational problems of students. His skills 
are similar to those of the clinical psychologist, but 
his work is usually in a nonmedical setting (cf. 
clinical psychologist). 
creative thinking. A form of directed thinking in which 
the subject seeks to discover new relationships, to 
achieve new solutions to problems, to invent meth- 
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ods or devices, or to produce new artistic objects or 
forms (cf. critical thinking). 

criterion. (1) A set of scores or other records against 
which the success of a predictive test is verified. 
(2) A standard selected as the goal to be achieved 
in a learning task, e.g., the number of runs through 
a maze to be made without error as an indication 
that the maze has been mastered. 

critical flicker frequency. If the rate of alternation be- 
tween light and dark phases of stimuli is increased, 
there comes a point at which flicker disappears and 
a steady light is perceived; this fusion rate is known 
us the critical flicker frequency (syn. critical fusion 
jrequency). 

critical ratio. A mean, mean difference, or coefficient of 
correlation, divided by its standard error. Used in 
tests of significance (cf. statistical significance). 
critical scores. Scores based on experience with tests 
used for a given purpose, so that persons scoring 
below the critical level are rejected as unlikely to 
succeed; e.g., a critical score on a scholastic aptitude 
test for college students is one below which no can- 
didate is accepted for admission. 

critical thinking. A form of directed thinking in which 
the subject seeks to arrive at judgments of truth or 
value (cf. creative thinking). 

cues to distance. Cf. distance cues. 

cue-stimulus theory. A theory of motivation that gets 
along without the concept of drive by assuming that 

havior comes exclusively under the control of 
stimuli (cf. drive). 

culture-fair test. A type of intelligence test that has been 
so constructed as to minimize bias due to the differ- 
ing experiences of children raised in a rural rather 
than an urban culture or in a lower-class rather 
ihan in a middle-class or upper-class culture (syn. 
culture-free test). 

cybernetics. The study of regulatory mechanisms, such 
as thermostats and governors. One of the several 
models used in theory construction (cf. model). 

cyclothyme. A type of temperament associated, accord- 
ing to Kretschmer, with the pyknic body type and 
characterized by mood fluctuations, resembling in 
less extreme form the characteristics of manic-de- 
pressive psychosis (cf. pyknic type, schizothyme). 


dark adaptation. The increased sensitivity to light 
when the subject has been continuously in the dark 
or under conditions of reduced illumination (cf. 
light adaptation). $ z 
daydreaming. Reverie; free play of thought or imagi- 
nation. Because of self-reference, usually a form of 
autistic thinking (cf. autistic thinking). i c 
decibel. A unit for measuring sound intensity, which 
has a logarithmic relation to the amplitude. 
defense mechanism. An adjustment made, often uncon- 
sciously, either through action or the avoidance of 
action in order to escape recognition by oneself of 
personal qualities or motives which might lower 
self-esteem or heighten anxiety (cf. rational problem- 
solving). g > 
delayed-response experiment. An experiment used with 
both subhuman animals and man as a test of mem- 
ory. The subject observes the experimenter place 
an incentive under one of two or more, pen 
Then a shield is placed between the subject and t e 
containers for a period of delay before the es 
chooses the proper container. Accuracy of his choice 
tests his memory for the placing of the incentive. 7 
delusion. False beliefs characteristic of some orn 
psychotic disorder. They often take the form of de 


lusions of grandeur or delusions of persecution (cf. 
Paranoid reactions). 

dendrite. The specialized portion of the neuron which 
(together with the cell body) receives impulses from 
other neurons (cf. axon). 

denial. Cf. self-deception. 

denotative meaning. The primary meaning of a symbol, 
something specific to which the symbol refers or 
points; e.g., my street address is denotative; whether 
or not I live in a desirable neighborhood is a conno- 
tative meaning secondary to the address itself (cf. 
connotative meaning). 

dependency motive. A motive based on the need to be 
taken care of by someone, to gain support through 
affiliation (syn. affiliative motive). 

dependent variable. The variable whose measured 
changes are attributed to (or correspond to) changes 
in the independent variable. In psychological experi- 
ments, the dependent variable is often a response 
to a measured stimulus (cf. independent variable). 

depth perception. The perception of the distance of an 
object from the observer or the distance from front 
to back of a solid object (cf. distance cues). 

descriptive statistics. Simplifying or summarizing state- 
ments about measurements made on a population. 
Strictly speaking, descriptive statistics should apply 
solely to populations, rather than to samples, but 
the term is used loosely for summarizing statements 
about samples when they are treated as populations 
(cf. statistical inference). 

detection of signals. A type of threshold measurement 
that contrasts with classical psychophysics by be- 
ginning with the basic assumption that any stimulus 
is detected against a background of interference 
(“noise”) (cf. threshold, psychophysical methods). 

developmental explanation. An explanation of behavior 
that stresses the historical roots of present activity, 
focusing on accumulating experience as the individ- 
ual grows and learns (cf. interactive explanation). 

deviation 1.Q. An intelligence quotient (1.Q.) com- 
puted as a standard score with a mean of 100 and a 
standard deviation of 15 (Wechsler) or 16 (Stanford- 
Binet), to correspond approximately to traditional 
intelligence quotient (cf. intelligence quotient). 

dichromatism. Color blindness in which either the red- 
green or the blue-yellow system is lacking. The red- 
green form is relatively common; the blue-yellow 
form is the rarest of all forms of color blindness 
(cf. monochromatism, red-green color blindness). d 

difference equation. An equation used in probabilistic 
treatments of learning to express the change in prob- 
ability of response from one trial to the next (syn. 
linear operator). / 

difference threshold. The minimum difference between 
a pair of stimuli that can be perceived under experi- 
mental conditions (cf. threshold, absolute threshold, 
just-noticeable-difference ) . 

dimension, A scale from one extreme to another along 
which orderly variations occur, e.g., pitch as a di- 
mension of tone, brightness as a dimension of light, 
length as a size dimension, the degree of favorable- 
ness as a dimension of attitude (cf. scale). 

direct aggression. Aggression against the person or ob- 
ject producing frustration (cf. aggression, displaced 
aggression) 

directed thinking. Thinking directed toward a goal or 
toward the solution of a problem (cf. creative think- 
ing, critical thinking, associative thinking). ; 

discrimination. (1) In perception, the detection of dif- 
ferences between stimuli. (2) In conditioning, the 
differential response to the positive (reinforced) 
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stimulus and to the negative (nonreinforced) stim- 
ulus (cf. generalization). (3) In social psychology, 
prejudicial treatment, as in racial discrimination. 
discriminatory stimulus. A stimulus that becomes an oc- 
casion for an operant response, e.g., the knock that 
leads one to open the door. The stimulus does not 
elicit the operant response in the same sense that a 
stimulus elicits respondent behavior (cf. operant be- 
havior), 

disguise. Cf. self-deception. j 

disjunctive concept. A type of concept in which two 
members belong to the same class because of pos- 
sessing either one of two quite different characteris- 
tics, e.g., two kinds of “strikes” in baseball (cf. 
conjunctive concept, relational concept). 

aisplaced aggression. Aggression against a person or 
object other than that which was (or is) the source 
of frustration (cf. direct aggression). 

displacement. In psychoanalysis, the substitution of one 
object for another as a source of gratification. 

disposition. A personal trait to be distinguished from 
a common trait because of its uniqueness (Allport) 
(cf. common trait). 

dissociation. A defense mechanism in which there is 
splitting of aspects of behavior or experience which 
normally would occur together. Thus dissociated 
movements occur without their appropriate emo- 
tional accompaniments, or dissociated thoughts oc- 
cur without appropriate action (cf. compulsive move- 
ments, defense mechanism, multiple personality). 
dissonance. (1) In music, an inharmonious combina- 
tion of sounds; contrasted with consonance, (2) In 
social psychology, Festinger’s term for a perceived 
inconsistency between one’s own attitudes and one’s 
behavior (cf. cognitive dissonance). 

distance cues. (1) In vision, the monocular cues ac- 
cording to which the distance of objects is per- 
ceived—such as superposition of objects, perspective, 
light and shadow, and relative movement—and the 
binocular cues used in stereoscopic vision (cf. stereo- 
scopic vision), (2) In audition, the corresponding 
cues governing perception of distance and direction, 
such as intensity and time differences of sound 
reaching the two ears (cf. stereophonic hearing). 
distributed practice. An arrangement of learning trials 
in a task in which there is time intervening between 
trials, as opposed to immediately consecutive trials 
(syn. spaced practice; cf. massed practice), 

dominance. The higher status position when social rank 
is organized according to a dominance-submission 
hierarchy; commonly found in human societies and 
in certain subhuman animal groups. 

dominant gene. A member of a gene pair, which, if 
Present, determines that the individual will show the 
treit controlled by the gene, whether or not the 
other member of the pair is the same or different, 
that is, recessive (cf. recessive gene). 

drive. (1) An aroused condition of the organism based 
upon deprivation or noxious stimulation, including 
tissue needs, drug or hormonal conditions, and speci- 
fied internal or external stimuli, as in pain (text 
usage). (2) Loosely, any motive (cf. motive). 
drive-reduction principle. The principle that a motivated 
sequence of behavior can be best explained as mov- 
ing from an aversive state of heightened tension 
(ie., drive) to a goal state in which the drive is 
reduced, The goal of the sequence, in other words, 
is drive reduction. 

duct gland. A gland, such as the tear gland or salivary 
gland, that secretes its product on the surface of the 
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body or into the body cavities but not directly into 
the blood stream (cf. endocrine gland). 
dynamometer. An instrument used in measuring 
strength of grip. 
eardrum. The membrane at the inner end of the audi- 
tory canal, leading to the middle ear (cf. middle ear), 
ectomorphic component. The third of the three com. 
ponents of physique in Sheldon’s type theory. It com- 
prises delicacy of skin, fine hair, and ultrasensitive 
nervous system (cf. endomorphic component, mesomor- 
phic component, type theory). 
educational psychologist. A psychologist whose research 
interest lies in the application of psychological prin- 
ciples to the education of children and adults in 
schools (cf. school psychologist). 
EEG. Cf. electroencephalogram, 
effector. A bodily organ activated by motor nerves; a 
muscle or gland (cf. receptor). 
efferent nerve. A bundle of nerve fibers transmitting 
impulses from the central nervous system in the di- 
rection of the peripheral organs. Efferent nerve tracts 
commonly end in muscles or glands (usually synon- 
ymous with motor nerve; cf. afferent nerve) 
ego. In Freud’s tripartite division of the personality, 
that part corresponding most nearly to the perceived 
self, the controlling self which holds back the im- 
pulsiveness of the id in the effort to delay gratific: 
tion until it can be found in socially approved ways 
(cf. id, superego). 
ego-integrative motive. A motive built around the self, 
such as achievement and mastery, self-fulfilment (cf. 
social motive, survival motive). 
ego involvement. Commitment to and absorption in a 
task so that success in it becomes important to self- 
esteem and failure leads to chagrin (cf. level of 
aspiration). 
ego theory. The theory in psychoanalysis that stresses 
functions of the ego, as against almost exclusive 
preoccupation with libido (cf. ego, libido theory ) 
electroconvulsive shock therapy. A form of shock treat- 
ment for mental illness in which hi h-voltage cur- 
rent is passed briefly through the head, producing 
temporary unconsciousness and convulsions, with the 
intention of alleviating depression or other symptoms 
(cf. shock therapy). 
electroencephalogram (EEG). A record obtained by at- 
taching electrodes to the scalp (or occasionally to 
the exposed brain) and amplifying the s ontaneous 
electrical activity of the brain. The EEG is useful in 
studying some forms of mental disturbance (Eg 
epilepsy) and in research on brain function. $ 
emergency reactions. The physiological accompaniments 
of intense emotional excitement interpreted (by 
Cannon and others) as a method of preparing the 
organism to meet emergencies. Ba 
emotional indicator. A sign or symptom of the activity 
going on in an emotional state. Physiological indi- 
cators that can be continuously recorded are com- 
monly selected for experimental purposes. A 
emotional state. The condition of the organism during 
affectively toned experience, whether mild or intense 
(cf. affective experience). 
endocrine gland. A ductless gland, or gland of internal 
secretion, that discharges its products directly into 
the blood stream. The hormones secreted by the 
endocrine glands are important chemical integrators 
of bodily activity (cf. duct gland, hormones). 
endomorphic component. The first of three components 
of physique in Sheldon’s type theory. It comprises 
Prominence of intestines and other visceral organs, 


including a prominent abdomen, as in the obese 
individual (cf, mesomorphic component, ectomorphic 
component, type theory). 
envy. The emotional and motivational consequence 
of rivalry with another person, based on some de- 
sired characteristic or possession of that person (cf. 
jealousy ). 
equilibratory senses. The senses which give discrimina- 
tion of the position of the body in space and of the 
movement of the body as a whole (cf. kinesthesis, 
semicircular canals, vestibular sacs). 
errors of measurement. That part of the variation in a 
distribution of scores, or in statistics derived from 
them, attributable to the fallibility of the measuring 
instrument, errors in observation, etc. (cf. sampling 
errors). 
escape learning. A form of learning controlled by 
actual painful stimulation. Escape from the punish- 
ment brings an end to the unpleasant or painful 
situation and is therefore rewarding (cf, avoidance 
learning). 
estrogen. The collective name for female sex hormones 
secreted within the ovary (syn. ovarian hormones; cf. 
sex glands, androgen). 
estrus. The sexually receptive state in female mam- 
mals. It is a cyclical state, related to menstruation 
in the primates and man (syn, heat; cf. menstruation). 
ethologist. One of a group of zoologists and naturalists 
particularly interested in kinds of behavior that are 
specific to a species, More of their work has been on 
insects, birds, and fishes than on mammals (cf. 
instinct). 
expectation. An anticipation or prediction of future 
events based on past experience and present stimuli 
(cf. sign learning). Tgi 
oxpectation-value theory. A theory of motivation and 
decision-making that accounts for choices on the 
basis of values (or utility) and the risks involved, 
e.g., the probability that such values will be attained. 
experimental design. A plan for collecting and treating 
the data of a proposed experiment. The design is 
evolved after preliminary exploration, with the aims 
of economy, precision, and control, so that arpio, 
priate inferences and decisions can be made from 


the data. À 
experimental group. In an experimental design contrast- 
ing two groups, that group of subjects given the 
treatment whose effect is under investigation (cf. 
control group). ; 
experimental psychologist. A psychologist whose re- 
search interest is in the laboratory study of general 
psychological ponsiplss as revealed in the behavior 
of lower organisms and man. . 
explicit movements. Movements easily observed and 
measured; overt movements (cf. implicit movements). 
exploratory behavior. Behavior leading to inferences 
concerning the curiosity monte (cf. dreesionteny ro- 
sponse, locomotor response, orientation resp aie 
PE (1) The experimental procedure, following 
either classical or operant conditioning, of present- 
ing the conditioned stimulus without the usual rein- 
forcement, (2) The reduction in response that re- 
sults from this procedure (cf. reinforcement). 2 
extrasensory perception (ESP). A controversial CaA 
of experience consisting of perception not mediate 
by sense-organ stipulando ie clairvoyance, precog- 
nition, telepathy, psychokinesis). _ 
extrinsic e pia The ivational control of hin 
havior through the possibility of reward or punish- 
ment external to whatever satisfactions or sonay: 
ances reside in the behavior itself, e.g., working for 


a prize rather than the satisfactions in the task (cf. 
intrinsic motivation), 
extrovert. One of the psychological types proposed by 
Jung. The extrovert is more preoccupied with social 
life and the external world than with his inward 
experience (cf. introvert, type theory). 


factor analysis. A statistical method used in test con- 
struction and in interpreting scores from batteries 
of tests. The method enables the investigator to 
compute the minimum number of determiners (fac- 
tors) required to account for the intercorrelations 
among the scores on the tests making up the battery 
factors of advantage, The bases for favoring one stimu- 
lus pattern over another in attention, They include 
factors in the perceiving person (set, interest, habit) 
and factors in the stimuli (size, intensity, frequency, 
vividness) (cf. attention, selectivity). 
faculty psychology. A pre-experimental psychology that 
viewed the mind as composed of a number of sepa- 
rate powers or faculties, including intellect, feeling, 
will, and many others (cf. association psychology ). 
fantasy. Daydreaming, “wool gathering,” imagination; 
sometimes a consequence of frustration, It is used 
as a personality indicator in projective tests (cf. 
projective tosts). 
feedback. The returning to a control center of the 
information regarding events under its control; in 
psychology, the sensory return from the periphery 
used in the control of movement and analogous proc- 
esses (cf, cybernetics), 
feeling tone, The pleasantness or unpleasantness of an 
affective experience (cf. affective experience), 
field dependency. A characteristic according to which 
individuals differ in maintaining their orientation in 
space. By contrast with field-independent subjects, a 
field-dependent one orients more on the basis of ex- 
ternal visual cues than upon gravitational cues from 
his own body (Witkin). 
field properties. In Gestult psychology, the properties 
of organized wholes that influence the interpretation 
or action of the parts, The term derives by analogy 
to fields of force in physics (cf. Gestalt psychology). 
field theory. That form of Gestalt psychology associ- 
ated particularly with Kurt Lewin (cf. Gestalt psy- 
chology). 
figure-ground perception. Perceiving a pattern as fore- 
ground against a background, Patterns are commonly 
erceived this way even when the stimuli are am- 
iguous and the foreground-background relationships 
are reversible, 
fis of Rolando. The central fissure of each cerebral 
hemisphere, lying between the frontal and parietal 
lobes (syn. central fissure). 
fissure of Sylvius. A deep fissure at the side of each 
cerebral hemisphere, below which lies the temporal 
lobe. 
fixation. In psychoanalysis, arrested development 
through failure to pass beyond one of the earlier 
stages or to change the objects of attachment (eg, 
fixated at the oral stage, or fixated upon the mother) 
fixed-olternative question. A question asked on a test, 
an examination, or a survey, requiring the answer 
to be selected from alternatives provided by the 
questioner (syn, multiple-choice question; cl. Iree- 
answer question ). l 
forebrain. The portion of the brain evolved from the 
foremost of the three enlargements of the neural 
tube, consisting of the cerebrum, thalamus, hypo 
thalamus, and related structures (cf. hindbrain, mid- 


broin). 
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formal discipline. An older interpretation of transfer of 
training, justifying the study of a subject not for its 
own sake but for the training it supposedly gives 
the mental faculties, e.g., studying Latin not to learn 
Latin but to improve judgment and reasoning (cf. 
faculty psychology, transfer of training). 

fovea. In the eye, a small area in the central part of 
the retina, packed with cones; in daylight, the most 
sensitive part of the retina for detail vision and color 
vision (cf. retina, cone). 

fraternal twins. Twins developed from separate eggs. 
They are no more alike genetically than ordinary 
brothers and sisters, and can be of the same or dif- 
ferent sexes (cf. identical twins). 

free-answer question. A question asked on an examina- 
tion or in a survey, requiring a reply in the form of 
a comment, sentence, or longer discourse (syn. open 
question; cf. fixed-alternative question). 

free association. (1) The form of word-association ex- 
periment in which the subject gives any word he 
thinks of in response to the stimulus word (cf. 
controlled association). (2) In psychoanalysis, the 
effort to report without modification everything that 
comes into awareness. 

frequency distribution. A set of scores assembled accord- 
ing to size and grouped into class intervals (cf. class 
interval, normal distribution). 

frequency theory. A theory of hearing that assumes that 
neural impulses arising in the organ of Corti are 
activated by the basilar membrane of the ear in ac- 
cordance with the frequency of its vibration rather 
than with the place of movement (cf. place theory, 
traveling wave theory, volley theory). 

frontal lobe. A portion of each cerebral hemisphere, in 
front of the central fissure (cf. occipital lobe, parietal 
lobe, temporal lobe). 

frustration. (1) As an event, the thwarting circum- 
stances that block or interfere with goal-directed 
activity. (This is the usage in the text.) (2) As a 
state, the annoyance, confusion, or anger engendered 
by being thwarted, disappointed, defeated, 

functional autonomy. The theory that motives may be- 
come independent of their origins, e.g., the miser 
may come to value money for its own sake rather 
than for the motive-satisfying things that originally 
gave it reinforcing value. 

functional fixedness. The entrenchment of meaning 
which comes about through using a tool or object 
in a familiar way, so that the user finds it difficult to 
employ that tool or object in novel ways. 

functional psychosis. A psychotic disorder of psycho- 
genic origin without clearly defined structural change 
(cf. organic psychosis) . 

functionalism. Cf. stimulus-response psychology. 


galvanic skin response (GSR). Changes in electrical con- 
ductivity of, or activity in, the skin, detected by a 
sensitive galvanometer. The reactions are commonly 
used as an emotional indicator (cf. emotional indi- 
cator). 

ganglion (pl. ganglia). A collection of nerve cell bodies 
and synapses, constituting a center lying outside the 
brain and spinal cord, as in the sympathetic ganglia 
(cf. center), 

gastrointestinal motility. Movements of parts of the di- 
gestive tract caused by contraction of smooth mus- 
cle; one form of emotional indicator (cf. emotional 
indicator). 

gene. The unit of hereditary transmission, localized 
within the chromosomes. Each chromosome contains 
many genes. Genes are typically in pairs, one mem- 
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ber of the pair being found in the chromosome from 
the father, the other in the corresponding chromo- 
some from the mother (cf. chromosome, dominant gene, 
recessive gene). 
general adaptation syndrome. Selye’s term for the typical 
sequence of events when the body is subjected to 
severe stress, moving from the alarm reaction 
through resistance, to exhaustion. 
generalization. (1) In concept formation, problem- 
solving, and transfer of training, the detection by the 
learner of a characteristic or principle common to a 
class of objects, events, or problems. (2) In condi- 
tioning, the principle that once a conditior re- 
sponse has been established to a given stimulus, other 
similar stimuli will also evoke that response (cf. 
gradient of generalization, discrimination) . 
general aptitude. The aptitude for acquiring proficiency 
in many activities rather than in a special set of 
activities. An intelligence test is designed to measure 
general aptitude; a typing test is designed to measure 
special aptitude (cf. special aptitude). 
general factor. (1) A general ability underlying test 
scores, especially in tests of intelligence distinct 
from special abilities unique to each test ($ pearman), 
(2) A general ability with which each of the primary 
factors correlates (Thurstone) (cf. factor analysis ) 
genetics. That branch of biology concerned with hered- 


ity and the means by which hereditary characteristics 
are transmitted (cf. population genetics), 
genital stage. In classical psychoanalysis, the final stage 


of psychosexual development, culminating in sexual 
union with a member of the opposite sex (cf. psycho- 
sexual development). 
genotype. In genetics, the characteristics that an 
individual has inherited and will transmit to his 
descendants, whether or not he manifests these 
characteristics (cf. phenotype). 
Gestalt psychology. A system of psychological theory 
emphasizing pattern, organization, wholes, and field 
properties. It permits a form of introspection known 
as phenomenology (cf. behaviorism, field properties, 
phenomenology ) . 
glia cells. Supporting cells (not neurons) composing a 
substantial portion of brain tissue; recent speculation 
Suggests that they may play a role in the storage of 
memory. 
geal. (1) An end state or condition toward which the 
motivated behavior sequence is directed and by which 
the sequence is completed. (2) Loosely, the incentive 
(cf. incentive). 
goal activity. The activity in the presence of the incen- 
tive that reduces the drive or in other ways completes 
the motivated sequence of behavior (syn. consumma- 
tory behavior; cf. preparatory activity) . 
gradient. (1) Any regular change correlated with a 
change in some dimension such as distance; often 
plotted as a curve (cf. gradient of texture), (2) A 
change in the tendency to respond in relation to a 
systematic change in distance, time interval, or other 
dimension of stimulation (cf. gradient of approach, 
gradient of avoidance, gradient of generalization). 
gradient of approach. The increase in the strength of the 
tendency to move toward a positive incentive the 
nearer the subject is to the incentive (cf. gradient 
of avoidance). 
gradient of avoidance. The increase in the strength of 
the tendency to withdraw from a negative incentive 
the nearer the subject is to the incentive (cf. gradient 
of approach). e 
gradient of generalization. The orderly decrease in 
strength of the generalized conditioned response with 


decreasing similarity of the stimuli used in testing 
to the original stimulus used in conditioning; often 
plotted as a curve (cf. gradient, generalization). 

gradient of texture. If a surface is perceived visually as 
having substantial texture (hard, soft, smooth, rough. 
etc.) and if the texture has a noticeable grain, it be- 
comes finer as the surface recedes from the viewing 
person, producing a gradient of texture which is im- 
portant in judgments of slant and of distance (cf. 
distance cues). 

graphic rating scale. One of several kinds of scale used 
when one person rates another. The rater records his 
judgment by placing a mark at some point along a 
printed line, one end of which indicates the lowest 
degree of the trait, and the other, the highest degree 
(cf. rating scale). 

group test. A test administered to several people at once 
by a single tester. A college examination is usually a 
group test (cf. individual test). 

group therapy. A group discussion or other group ac- 
tivity with a therapeutic purpose participated in by 
more than one client or patient at a time (cf. 
psychotherapy ). 

GSR. Cf. galvanic skin response. 

guilt culture. A culture relying largely on the individual 
conscience as a means of social control. In such a 
culture honor means living up to one’s own self-image 
(cf. shame culture). 


habit. A learned stimulus-response sequence (cf. con- 
ditioned response, sensorimotor task). 
hallucination. A sense experience in the absence of ap- 
propriate external stimuli; a misinterpretation of 
imaginary experiences as actual perceptions (cf. 
illusion, schizophrenic reaction). 
hedonism. The theory that man seeks pleasure and 
avoids pain; an extreme form of the theory (in phi- 
losophy) is that pleasure or happiness is the highest 
good. 
heterosexuality. Interest in or attachment to a member 
of the opposite sex; the normal adult outcome of 
psychosexual development. x 
heuristic method. A nonrigorous method for discovering 
the correct solution to a problem through obtaining 
approximations to the correct answer, through using 
analogies and other methods of search, without the 
painstaking exploration of all possibilities. Computing 
machines can be programed to use such methods (cf. 
algorithm). 
hindbrain. The portion of the brain evolved from the 
final one of the three enlargements of the primitive 
neural tube, consisting of the cerebellum, the me- 
dulla, and related structures (cf. forebrain, midbrain). 
homeostasis. An optimal level of organic function, 
maintained by regulatory mechanisms known as 
homeostatic mechanisms, e.g., the mechanisms main- 
taining a uniform body temperature (cf. homeostat) - 
homeostat. A particular portion of the brain that regu- 
lates the equilibrium point of some bodily system, 
similar to the regulation of temperature by a thermo- 
stat (cf. homeostasis). p i 
homosexuality. (1) In psychoanalytic theory, a norma 
stage of psychosexual development, in which attach- 
ment is to members of one’s own sex. (2) The adop- 
tion in adult life of the cultural role appropriate to a 
member of the opposite a (3) Engaging in sexual 
ions with a member of the same sex. A 
ES The internal secretions of the endocrine 


hormones. d via the blood stream 


glands which are distribute 


and affect behavior (cf. chemical integration, endocrine 
gland). 

hue. The dimension of color from which the major 
color names are derived (red, yellow, green, etc.), 
corresponding to wave length of light (cf. brightness, 
saturation). 

human factors research. An applied science participated 
in jointly by engineers and psychologists, concerned 
with the design of equipment and the arrangement 
of work conditions to provide the most effective 
combination of man and machine (syn. applied ex- 
perimental psychology, biomechanics, human engi- 
neering). 

hunger drive. A drive based on food deprivation (cf. 
drive, hunger pangs, specific hunger). 

hunger pangs. The twinges of pain experienced during 
stomach contractions. 

hyperurbanism. Overcorrection of one’s speech in an 
attempt to speak like the educated city dweller, e.g., 
“between you and I.” 

hypnotic trance. The dreamlike state of heightened sug- 
gestibility induced in a subject by a hypnotist (cf. 
post-hypnotic suggestion). 

hypnotism. The process of inducing the hypnotic trance 
(syn. hypnosis). 

hypothalamus. One of the structures at the base of the 
brain, portions of which are significant in sleep and 
in emotional and motivational behavior. 

hypothetical construct. One form of inferred interme- 
diate mechanism. The construct is conceived of as 
having properties of its own, other than those specifi- 
cally required for the explanation, e.g., the memory 
trace, which is inferred to explain the retention curve, 
is assumed to have electrochemical properties, locali- 
zation in the nervous system, etc. (cf. intervening 
variable). 


id. In Freud’s tripartite division of the personality, that 
part reflecting unorganized, instinctual impulses. If 
unbridled, it seeks immediate gratification of primi- 
tive needs (cf. ego, superego). 

identical components theory. A theory of transfer of 
training which proposes that a new task is learned 
more easily the more it consists of the same com- 
ponents as tasks already mastered (E. L. Thorndike) 
(cf. transfer of training). 

identical twins. Twins developed from a single egg. They 
are always of the same sex and commonly very much 
alike in appearance, although some characteristics 
may be in mirror-image, e.g., one right-handed, the 
other left-handed (syn. uniovular twins; cf. fraternal 
twins). an 

identification. (1) The normal process of acquiring ap- 
propriate social roles in childhood through copying, 
in part unconsciously, the behavior of significant 
adults, e.g., the child’s identification with his like- 
sexed parent. (2) A defense mechanism by which an 
individual enhances self-esteem through behaving, in 
fantasy or in actual conduct, as if he were another 
person—the one with whom he identifies himself (cf. 
imitation). (3) Close affiliation with others of like 
interest, e.g., identifying with a group. 

identification figures. Adult models copied, partly uncon- 
sciously, by the child, especially the child’s parents 
(cf. identification). 1i 

identity formation. The process of achieving adult per- 
sonality integration, as an outgrowth of earlier identi- 
fications and other influences (cf. identification, role 
diffusion). TrA 

idiot savant. A mentally subnormal individual (of any 
grade, but usually not classifiable as an idiot) who 
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has unusual ability in one or more specialized ac- 
tivities, 

illumination. The third of the four stages in creative 
thought proposed by Wallas, in which the solution 
suddenly appears or previously disconnected aspects 
suddenly are seen in relationship (cf. preparation, in- 
cubation, verification) . 

illusion. In perception, a misinterpretation of the rela- 
tionships among presented stimuli, so that what is 
perceived does not correspond to physical reality; 
especially, but not exclusively, an optical or visual 
illusion (cf. delusion, hallucination) . 

imitation. Behavior that is modeled upon or copies that 
of another (cf. identification). 

immediate memory span. The number of items (digits, 
letters, words, etc.) that can be repeated after a single 
presentation. 

implicit movements. Movements that can be detected 
only with sensitive measuring instruments; covert 
movements (cf. explicit movements) . 

imprinting. A term used by ethologists for a species- 
specific type of learning that occurs within a limited 
period of time early in the life of the organism and 
is relatively unmodifiable thereafter; e.g., young 
ducklings learn to follow one adult female (usually 
the mother) within 11 to 18 hours after birth. But 
whatever object they are given to follow at this time 
they will thereafter continue to follow (cf. ethologist) . 

incentive. (1) A tangible goal object which provides the 
stimuli that lead to goal activity. (2) Loosely, any 
goal (cf. goal). 

incubation. The second of the four stages in creative 
thought proposed by Wallas, during which, by a 
process not fully understood, the preparation leads 
to the emergence of the creative thought (cf. prepara- 
tion, illumination, verification) . 

independent variable. The variable under experimental 
control with which the changes studied in the experi- 
ment are correlated. In psychological experiments, 
the independent variable is often a stimulus, responses 
to which are the dependent variables under investiga- 
tion (cf. dependent variable). 

individual differences. Relatively persistent unlikenesses 
in structure or behavior between persons or members 
of the same species. 

individual test. A test designed to be administered to 
one person at a time. Binet intelligence tests are 
individual tests (cf. group test). 

infancy. The period of helplessness and dependency in 
man or other organisms; in man, roughly the first two 
years (cf. childhood, adolescence). 

infant debility. A condition of retarded development 
found among some institutionalized infants, attrib- 
uted to the lack of affectionate care. 

information measurement. A method derived from com- 
munication theory for dealing with the quantity of 
information in a particular communication (cf. bit, 
uncertainty ). 

in-group. A group to which a person belongs and with 
which he identifies himself (cf. out-group). 

inner ear. The internal portion of the ear containing, in 
addition to the cochlea, the vestibular sacs and the 
semicircular canals (cf. cochlea, semicircular canals, 
vestibular sacs). 

insight. (1) In problem-solving experiments, the per- 
ception of relationships leading to solution. Such a 
solution can be repeated promptly when the problem 
is again confronted. (2) In psychotherapy, the dis- 
covery by the subject of dynamic connections be- 
tween earlier and later events, so that he comes to 
recognize the roots of his conflicts. 
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instinct. The name given to unlearned, patterned, goal- 
directed behavior, which is species-specific, as illus- 
trated by nest building in birds or by the migration 
of salmon. 

insulin. The hormone secreted by the pancreas (cf. 
hormones, insulin shock). 

insulin shock. A state of coma resulting from reduced 
blood sugar when insulin is present in excessive 
amounts, Insulin shock is used as one form of shock 
therapy in treating mental illness (cf. shock therapy), 

integration. The organization of parts into a harmoni- 
ously operating whole, as in the expression “inte- 
grated personality” (cf. chemical integration, mechanical 
integration, neural integration). 

intelligence. (1) That which a properly standardized 
intelligence test measures. (2) According to Binet, 
the characteristics of an individual's thought processes 
that enable him to take and maintain a direction 
without becoming distracted, to adapt means to ends, 
and to criticize his own attempts at problem solution 
(cf. mental age). 

intelligence quotient (1.Q.). A scale unit used in report 
intelligence test scores, based on the ratio bet 
mental age and chronological age. The decimal point 
is omitted, so that the average 1.Q. for children of 
any one chronological age is set at 100 (cf. chrono- 
logical age, mental age, deviation 1.Q.). 

intensity. One of the dimensions of sensory experience; 
a quantitative measure of strength or degree, c.e., a 
bright light has a high intensity, a soft tone a low 
intensity. A change in intensity is distinguished from 
a change in quality, which is a change in kind (cf. 
dimension, quality, quantity ). 

interactive explanation. An explanation of behavior that 
deals with the arousal and control of behavior in the 
present, according to stimuli that are currently re 
sponded to, motives that are active, and possibilities 
of response that are open; nonhistorical explanation 
(cf. developmental explanation). 

interest. A persisting tendency to pay attention to and 
to enjoy some activity or content, especially a voca- 
tional interest. 

intermittent reinforcement. In either classical or operant 
conditioning, the procedure of presenting the uncon- 
ditioned or reinforcing stimulus on some fraction of 
the trials rather than on every trial (syn. partial 
reinforcement; cf. reinforcement). 

interpretation. In psychoanalysis, the analyst's c: 
attention to the patient's resistances in order to facili- 
tate the flow of associations; also his explanation of 
symbols, as in dream interpretation (cf. resistance). 

interpretive therapy. A form of psychotherapy, used 
with children as well as with adults, in which the 
therapist helps the subject to put his conflicts into 
words, to understand their symbolic meanings, and 
through this process to solve his problems (cf. psycho- 
therapy, release therapy, relationship therapy ). 

interval scale. A scale with equal units but an arbitrary 
zero, e.g., the Fahrenheit temperature scale (cf. or- 
dinal scale, ratio scale). 

intervening variable. A process inferred to occur be- 
tween stimulus and response, thus accounting for one 
response rather than another to the same stimulus. 
The intervening variable may be inferred without 
further specification, or it may be given concrete 
Properties and become an object of investigation. 

interview. A conversation between an investigator (the 
interviewer) and a subject (the respondent) used for 
gathering pertinent data either for the subject’s bene- 
fit (as in the psychotherapeutic interview) or for 
information gathering (as in a sample survey). 


intracerebral processes. Inferred processes in the brain 
used to account for response classes including per- 
ceptions, images, and thoughts that are incompletely 
specified in terms of movement (cf. intervening 
variable). 
intri cortex. Term used by Pribram for the so-called 
association areas, on the assumption that they have 
integrative functions in handling complex activities 
but that this handling does not necessarily involve 
learned associative links (cf. association areas). 
intrinsic motivation. Motivation in which the action and 
the ends served by the action are organically or 
inherently related, as distinct from action motivated 
by promise of reward or threat of punishment, e.g., 
assembling a model airplane in order to fly it, com- 
posing a sonnet to give expression to a mood (cf. 
extrinsic motivation), 
introspection. (1) A specified form of introspection 
(trained introspection) describing mental content 
only, without the intrusion of meanings or interpre- 
tations. (2) Any form of reporting on subjective (con- 
scious) events or experiences (cf. phenomenology ). 
introvert. One of the psychological types proposed by 
jung, referring to the individual who, especially in 
time of emotional stress, tends to withdraw into him- 
self and to avoid other people (cf. extrovert, type 
theory). 
investigatory response. The form of exploratory be- 
havior which involves the manipulation of an un- 
familiar object, picking it up, tearing it apart, etc. 
(Berlyne) (cf, exploratory behavior, locomotor explora- 
tion, orientation response). 
item. Any single unit of test or experimental materials, 
eg, a single question in a test composed of many 
questions or a single nonsense syllable in a list of 
syllables to be memorized (cf. test, test battery). 


James-Lange theory. A classical theory of emotion, 
named for the two men who independently proposed 
it. The theory states that the stimulus first leads to 
motor responses, and then the awareness of these 
responses constitutes the experience of emotion. | 

Jecurve. A distribution curve of the behavior of indi- 
viduals, in the form of an inverted J. It appears when 
social controls are placed upon behavior, e.g., at an 
intersection when traffic is regulated by a stop sign. 

jealousy. A special form of anxiety arising from fear 
of loss of a loved one’s affection to a rival, with both 
emotional and motivational consequences (cf. envy). 

just-noticeable difference (j.n.d.). A barely perceptible 
physical change in a stimulus; a measure of the 
difference threshold. The term is used also as a unit 
for scaling the steps of sensation corresponding to 
increase in the magnitude of stimulation (cf. difference 
threshold). 


kinesthesis. The muscle, tendon, and joint senses, yield- 
ing discrimination of position and movement of parts 
of the body (cf. equilabratory senses). 


riod of low-rate development 
of the individual as adult status is achieved, lasting 
two or more years. In males, it marks attainment o 
shoulder width, adult strength, wider distribution of 
pigmented hair on chest and thighs (cf. dofena): 

latency. (1) A measure of response, referring to the 
delay between the occurrence of the stimulus and t p 
onset of the response. (2) In psychoanalysis, a pero 
in middle childhood, roughly the years from six to 
twelve, when both sexual and aggressive impulses are 


late adolescent phase. A pe! 


said to be in a somewhat subdued state, so that the 
child’s attention is directed outward, and his curios- 
ity about the environment makes him ready to learn 
(cf. psychosexual development). 

latent content. The underlying significance of a dream, 
e.g., the motives or wishes being expressed by it, as 
interpreted from the manifest content (cf. interpreta- 
tion, manifest content). 

latent learning experiment. A type of experiment in 
which opportunity for learning spatial relationships 
is given under conditions of inappropriate drive or 
absent incentive; e.g., a rat is permitted to explore 
a maze without food in the goal box. The learning is 
later tested under changed drive-incentive conditions. 
The experiment, when successful, is used to support 
the sign learning theory (cf. sign learning). 

law of effect. Thorndike’s principle that the conse- 
quences of an activity determine whether or not it 
will be learned. In its later forms stress was placed on 
the influence of reward. Hence learning under the 
law of effect is virtually synonymous with operant 
conditioning (q.v.). 

learning. The persisting changes as a result of practice; 
the process by which new or altered behavior comes 
about as a result of prior response, provided the 
changes cannot be attributed to growth or to tempo- 
rary changes in the state of the organism (as in 
fatigue or under drugs). 

learning curve. A graph plotting the course of learning, 
in which the vertical axis (ordinate) plots a measure 
of proficiency (amount per unit time, time per unit 
amount, errors made, etc.), while the horizontal axis 
(abscissa) represents some measure of practice 
(trials, time, etc.). 

level of aspiration. A goal that the individual sets as 
something he expects to achieve or strives to achieve. 
Reaching the goal is interpreted by him as success, 
falling short as failure (cf. achievement motive). 

leveling. The systematic distortion in recall which leads 
toward greater symmetry, toward smoothing out ir- 
regularities or incongruities, e.g., reproducing a geo- 
metrical figure as regular and complete, although as 
presented it may have been irregular with one or 
more gaps (cf. sharpening, matic distortion). 

libido theory. The theory within psychoanalysis that 
human development and motivation are best under- 
stood by studying the manifestations of the libido— 
the energy of the sexual instinct—which throughout 
life becomes attached to new objects and expressed 
through various types of motivated behavior (cf, ego 
theory, neo-Freudian theory). 

lie detector. An apparatus using one or more of the 
emotional indicators in order to determine guilt of a 
subject through his emotional responses while answer- 
ing questions in a false or unintentionally revealing 
manner (cf. emotional indicator). 

light adaptation. The decreased sensitivity of the eye to 
light when the subject has been continuously exposed 
to high levels of illumination (cf. dark adaptation). 
limbic system. A set of structures in and around the 
midbrain, forming a functional unit regulating moti- 
vational-emotional types of behavior such as waking 
and sleeping, excitement and quiescence, feeding, and 
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of the brain; e.g., vision is localized in the occipital 
lobes (cf. projection area). 

location constancy. The tendency to perceive the place 
at which a resting object is located as remaining the 
same even though the relationship to the observer has 
changed (cf. object constancy). 

locomotor exploration. That form of exploratory be- 
havior which consists in running about, inspecting the 
environment (Berlyne) (cf. exploratory behavior, in- 
vestigatory response, orientation response). 

loudness. An intensity dimension of hearing correlated 
with the amplitude of the sound waves that constitute 
the stimulus. Greater amplitudes yield greater loud- 
nesses (cf. pitch, timbre). 

LSD-25. Cf. lysergic acid derivatives. 

lysergic acid derivatives. Chemical substances derived 
from lysergic acid, the most important of which is 
LSD-25. When taken by a normal person, it produces 
symptoms similar in some respects to those of the 
schizophrenic reaction (cf. schizophrenic reaction). 


manic-depressive reaction. An affective psychotic reac- 
tion characterized by mood swings from the normal 
in the direction either of excitement and elation 
(manic phase) or of fatigue, despondency, and sad- 
ness (depressive phase). Many patients do not show 
the whole cycle (cf. psychotic-depressive reaction). 

manifest content. The remembered content of a dream, 
the characters and their actions, as distinguished from 
the inferred latent content (cf. latent content). 

masochism. A pathological desire to inflict pain upon 
oneself or to suffer pain at the hands of others (cf. 
sadism). 

mass media. The instruments of communication which 
reach large numbers of people simultaneously, in- 
cluding the press, radio, television, and motion pic- 
tures. 

massed practice. Practice in which trials are continuous 
or closely spaced (cf. distributed practice). 

maternal drive. The drive, particularly in subhuman 
animals, induced in the female through bearing and 
nursing young, leading to nest building, retrieving, 
and other forms of care (cf. drive). 

maturation. Growth processes in the individual that re- 
sult in orderly changes in behavior, whose timing and 
patterning are relatively independent of exercise or 
experience though they may require a normal en- 
vironment (cf. training). 

maze. A device commonly used in the study of animal 
and human learning, consisting of a correct path and 
blind alleys. 

mean. The arithmetical average; the sum of all scores 
divided by their number (cf. average), 

mean deviation. The average amount by which each 
score departs from the mean of all the scores (cf, 
measure of variation). 

measure of central tendency. Cf. average. 

measure of response. A quantitative index of response 
strength, such as amplitude, latency, probability, and 
rate of response. 

measure of variation. A measure of the dispersion or 
spread of scores in a frequency distribution, e.g., the 
range, the mean deviation, the standard deviation 
(q.v.). 

mechanical integration. Bodily organization for harmoni- 
ous action through the mechanical arrangements of 
bones, joints, and muscles (cf. chemical integration, 
neural integration). 

median. The score of the middle case when cases are 
arranged in order of size of score (cf. average). 
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membership group. A social group to which an individ- 
ual belongs (cf. reference group). 

memory trace. The inferred change in the nervous 
tem which persists between the time that some 
is learned and the time that it is recalled. 

menarche. The first menstrual period, indicative of 
sexual maturation in a girl (cf. menstruation ). 

menstruation. The approximately monthly discharge 
from the uterus (cf. menarche). 

mental age (M.A.). A scale unit proposed by Binet for 
use in intelligence testing. If an intelligence test i 
properly standardized, a representative group of 
dren of age 6 should earn an average mental 
6, those of age 7, a mental age of 7, etc. A 
whose M.A. is above his chronological age (C.A.) is 
advanced; one whose M.A, lags behind is retarded 
(cf. chronological age, intelligence quotient). 

mental health. Absence of mental illness; more posi- 
tively, a state characterized by adjustment, a produc- 
tive orientation, and zest (cf. mental illness). 

mental illness. Emotional, motivational, and social mal- 
adjustment severe enough to interfere with the ordi- 
nary conduct of life (cf. mental health, psychoneurotie 
reaction, psychotic disorder). 

mentally defective. A descriptive term applied to a men- 
tally subnormal individual whose deficiency is bused 
on some sort of brain damage or organic defect (cf, 
mentally retarded). 

mentally gifted. An individual with an unusually high 
level of intelligence, commonly an 1.Q. of 140 or 
above. 

mentally retarded. A mentally subnormal individual 
whose problems lie in a learning disability with no 
evident organic damage (cf. mentally defective) 

mentally subnormal. An individual whose intelligence is 
below that necessary for adjustment to ordinary 
schooling; the more intelligent among the subnormal 
are classified as educable in special cla the next 
level as trainable, while the lowest group classifies 
as more severely retarded (syn., but now obso- 
lete, feeble-minded; cf. mentally defective, mentally re- 
tarded). 

mesomorphic component. The second of three compo- 
nents of physique in Sheldon’s type theory. Refers to 
the prominence of bone and muscle, as in the typical 
athlete (cf. endomorphic component, ectomorphic com- 
ponent, type theory). 

method of approximations. A variation of Operant con- 
ditioning in which the desired performance is en- 
couraged by reinforcing “approach” responses, i.e., 
responses approximating the correct performance (cf. 
operant conditioning, shaping of behavior). 

midbrain. The second of the three enlargements of the 
neural tube, upon which later structures of the brain 
have evolved. The midbrain in the fish consists 
chiefly of the optic lobes (“eye brain”); in man this 
portion has not been greatly increased in relative size, 
the most pronounced evolutionary changes having 
taken place in the forebrain (cf. forebrain, hindbrain). 

middle ear. The portion of the ear containing the 
hammer, anvil, and stirrup bones, which connect the 
eardrum to the oval window of the inner ear. x 
miniature system. A set of interconnected laws and prin- 
ciples designed to account for a limited sphere of 
psychological activities, e.g., a theory of rote learn- 
ing, a theory of hearing, 

mirror drawing. A laboratory learning task in which the 
skill under study is that of tracing the contour of a 
star or other figure while viewing it in a mirror, 

modality. A separate sense or sensory department, e.g., 
vision, audition. Experiences within a single modality 


S- 
ing 


can be arranged along continuous dimensions, with 
intermediate values, There is no simple way of mov- 
ing across from one modality to another, e.g., to find 
the experience lying midway between a given odor 
and a given color. 

mode. The most. frequent score in a distribution, or the 
class interval in which the greatest number of cases 
fall (cf. average). 

model. Miniature systems are often constructed accord- 
ing to a logical, mathematical, or physical model. 
That is, the principles according to which data are 
organized and made understandable parallel those of 
the model; e.g., the piano keyboard is a model for 
understanding the basilar membrane; the speed-regu- 
lating governor is a model for the feedback principle 
of cybernetics (cf. miniature system). 

monochromatism. Total color blindness, the visual 
system being achromatic. A rare disorder (cf. 
chromatism) . 

monocular cues. Cf. distance cues. 

mood. A state of emotional susceptibility, enduring for 
some minutes or hours, in which most of the person's 
emotional responses tend to be similar, e.g., cheerful 
mood, morose mood (cf. temperament). 

motion and time study. (1) Study designed to increase 
work efficiency by analysis of the actual movements 
involved and their time relationships. (2) A method 
used in the determination of rates of pay in wage- 
incentive plans (cf. wage-incentive plan). 

motivated forgetting. The theory that forgetting can be 
explained according to the motives of the learner (cf. 
repression, tension to complete). 4 
motivation. A general term referring to the regulation 
of need-satisfying and goal-seeking behavior (cf. 
motive). 

motivational disposition. A persistent tendency to the 
arousal of a specific motive; the tendency exists even 
though the motive is not being expressed. Most classi- 
fications of motives refer to motivational dispositions 
(cf. aroused motive). f 4 

motivational sequence. A sequence of behavior which 
begins with a motive, continues in preparatory or 
goal-directed activity, and ends in goal activity in 
the presence of an incentive, j ‘ 

motive. Any condition of the organism that affects its 
readiness to start upon or continue in a sequence of 
behavior (cf. motivational sequence, physiological mo- 
tive, social motive). Waa ely 

motor area. A projection area in the brain lying in front 
of the fissure of Rolando. Electrical stimulation com- 
monly results in motor responses (cf. body-sense 
area). i 

multimodal distribution. A distribution curve with more 
than one mode (cf. mode). Pirot 
multiple personality. An extreme form of dissociation in 
which the individual’s personality is split into sepa- 
rate personalities often alternating with each other, 
The memories of one of the split-off personalities 
commonly are not accessible to the other (cf. dis- 
sociation). ALS 

multiple-response learning. The acquiring of patterns or 
sequences of responses in mastering a task, €g. zi 
learning a skill or memorizing a poem (cf, sensor 
motor task, rote memorization). $ me iis 

muscle. The effectors through which motion i$ pro- 
duced. Muscles are of three types: smooth muscle, 
striate muscle, and cardiac muscle (q.¥.). 

muscle tone, A state of slight contraction that keeps 
muscle in a readiness to respond, A tense person pel 
have an exaggeration of muscle tone (syn. muscle 
tonus). 


myelin, The fatty sheath surrounding certain nerve 
fibers known as myelinated fibers, Impulses travel 
faster and with less energy expenditure in myelinated 
than in unmyelinated fibers, 


narcissism. Self-love; in psychoanalytic theory, the 
normal expression of pregenital development (cf 
pregenital stag 
naturalistic observation, Observation of events as they 
occur in nature, without experimental control of 
behavior, e.g., studying the nest building of birds or 
observing the sleeping postures of a newborn human 
infant. 
nature-nurture issue, The problem of determining the 
relative importance of the hereditary component 
(nature) and the result of up-bringing in the par 
ticular environment (nurture) upon mature ability; 
such a determination is especially important in rela- 
tion to intelligence. 
negative incentive. An object or circumstance away 
from which behavior is directed when the object or 
circumstance is perceived or anticipated (cf, positive 
incentive). 
negativism. A type of defiant behavior in which there 
is active refusal to carry out requests, Common in 
early childhood but met occasionally at all ages (syn. 
negativistic behavior), 
neo-Freudian theory, The views of psychoanalytic the- 
orists and practitioners which, while related to those 
of Freud, have departed from his in important ways 
Most neo-Freudians in interpreting personality de- 
velopment a more weight than Freud did to the 
influence of the specific culture as contrasted with 
inherited instinctual tendencies (e.g, libido). Some 
prominent neo-Freudians are Fromm, Horney, Kardi- 
ner, and Sullivan (cf, libido theory). 
nerve coll. Cf. neuron, 
nerve net. A nervous system characteristic of lower 
organisms, in which impulses are transmitted in all 
directions from the point of stimulation (cf, synaptic 
nervous ), 
neural int ion. Bodily organization for harmonious 
or unified action through the brain and nervous sys 
tem (cf, chemical integration, mechanical integration). 
neuron. The nerve cell; the unit of a synaptic nervous 
system. Man's brain contains billions of neurons (cf 
polarized synaptic transmission ). 
neurosis. Cf, psychoneurotic reaction, 
nominal defect. One of Head's classes of aphasia in 
which the subject has difficulty in naming objects (cf 
aphasia). 
nonliterate society, A society or culture without written 
records, formerly called a primitive society (cf 


nonparametric s jes, Statistics computed without the 
assumption of an underlying distribution of known 
form. The formulas of nonparametric statistics com 
monly make use of ranked data, as in rank-difference 
correlation (syn. distribution-free statistics) 

nonsense syllable, An item used in rote memorization 
experiments, usually consisting of two consonants 
with a vowel between, ¢.g., PUV, GEB. The combi 
nation of letters must not form a word in familiar 
languages. 

noradrenalin. One of the hormones secreted by the 
adrenal medulla, whose action is in some, but not all, 
respects similar to adrenalin (syn norephinephrine 
cf. adrenalin). 

norm. An average, common, or standard performance 
under specified conditions, e.g., the average achieve 
ment test score of nine-year-old children or the 
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average birth weight of male children (cf. test stand- 
ardization) . 

normal curve. The plotted form of the normal distribu- 
tion (q.v.). 

normal distribution. The standard symmetrical bell- 
shaped frequency distribution, whose properties are 
commonly used in making statistical inferences from 
measures derived from samples (cf. normal curve). 

nystagmus. Involuntary eye movements characterized 
by slow and quick phases in opposite directions; one 
of the consequences of bodily rotation. 


object achievement. Perceiving an object as enduring 
and permanent, e.g., when the subject recognizes the 
object he now sees as the same object he saw before 
(cf. object constancy). 

object constancy. The tendency to see objects as rela- 
tively unchanged under widely altered conditions of 
illumination, distance, and position (cf. color con- 
stancy, location constancy, shape constancy, size con- 
stancy ). 

object size. The size of an object as determined from 
measurement at its surface. When size constancy 
holds, the observer perceives a distant object as near 
its object size (cf. perspective size, size constancy ). 

objective science. A science whose data are open to 
observation by any competent observer, as in the 
physical and biological sciences. Behaviorism sought 
to eliminate subjectivity from psychology, hence to 
make it an objective science (cf, subjective science). 

objective scoring. Scoring done according to a code so 
that all competent scorers arrive at the same score for 
the same test, e.g., the scoring of fixed-alternative 
(multiple-choice) questions (cf. subjective scoring). 
obsessive-compulsive reaction. A psychoneurotic reaction 
taking one of three forms: (1) recurrent thoughts, 
often disturbing and unwelcome (obsessions); (2) 
irresistible urges to repeat stereotyped or ritualistic 
acts (compulsions); (3) both of these in combination 
(cf. psychoneurotic reaction). 

occipital lobe. A portion of the cerebral hemisphere, be- 
hind the parietal and temporal lobes (cf. frontal lobe, 
parietal lobe, temporal lobe). 

occupational therapy. A form of help to a patient suf- 
fering from personality maladjustment or mental ill- 
ness, whereby he is kept busy in constructive work. 

Oedipal stage. In psychoanalysis, an alternative desig- 
nation of the phallic stage of psychosexual develop- 
ment, because it is at this stage that the Oedipus 
complex arises (cf. psychosexual development, Oedipus 
complex). 

Oedipus complex. In psychoanalytic theory, sexual at- 
tachment to the parent of the Opposite sex, originating 
as the normal culmination of the infantile period of 
development. 

operant behavior. Behavior defined by the stimulus to 
which it leads rather than by the stimulus that elicits 
it, such as behavior leading to reward (syn. emitted 
behavior, instrumental behavior; cf. respondent be- 
havior, voluntary action). 

operant conditioning. The strengthening of an operant 
response by presenting a reinforcing stimulus if, and 
only if, the response occurs (syn. instrumental condi- 
tioning, reward learning; cf. classical conditioning). 

opinion. A judgment or belief involving an expectation 
or prediction about behavior or events (cf. attitude). 

oral behavior. Behavior deriving from the infant’s need 
to suck or, more generally, to be fed through the 
mouth. 

oral stage. In psychoanalysis, the first of the stages of 
Psychosexual development, in which pleasure is de- 
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rived from the lips and mouth, as in sucking at the 
mother’s breast (cf. psychosexual development ), 

ordinal scale. A scale in which items are placed in order 
of size but without equal units or a true (absolute) 
zero. Most psychological scales are of this kind, eg., 
scores on an intelligence test (cf. interval scale, ratio 
scale). 

organ of Corti. In the ear, the actual receptor for hear- 
ing, lying on the basilar membrane in the cochics and 
containing the hair cells where the fibers of the audi- 
tory nerve originate (cf. basilar membrane, cochloe ). 

organic motive. Cf. physiological motive. 

organic psychosis. A psychotic disorder caused by dis- 


ease, injury, drugs, or other definable stru, tural 
change (cf. functional psychosis, psychotic disorder ) 
organism. In biology, any form of plant or animal life 
In psychology, the word is used to refer to the living 
individual animal, whether human or subhuman 
orientation response. The form of exploratory behavior 
evoked by a novel or striking stimulus, consisting in 
Prompt changes in posture and in sense-organ adjust- 


ment (cf. exploratory behavior, investigatory response, 
locomotor exploration) . 

otoliths. “Ear stones” (cf. vestibular sacs) 

out-group. Persons outside the in-group, especially if 
they belong to a group with which the in group is in 
conflict (cf. in-group). 

ovarian hormones. Cf. estrogen. 

overcompensation. A form of compensation in which 
extreme effort is made to overcome feelings of weak- 
ness or inferiority by excelling where one is weukest 
Thus a sickly youngster may try to become an athlete 
or a professional dancer (cf. compensation). 
overlearning. Any learning beyond bare mastery 
overtone. A higher frequency tone, a multiple of the 
fundamental frequency, which occurs when a tone is 
sounded by a musical instrument (cf. timbre) 


pacing. The principle that tasks to be learned can be 


presented to the learner in an order of difficulty cor- 
responding to his natural developmental rate (cf. 
maturation, readiness to learn). 
pain drive. The drive aroused by noxious stimulation, 


revealed by agitated behavior or behavior directed 
toward removing or escaping from the painful stim- 
ulus (cf, drive). 

Paired-associates learning. That form of rote memoriza- 
tion in which items are learned in pairs, one item 
serving as the stimulus or cue for its associated item 
(cf. serial memorization). 

pancreas. A bodily organ situated near the stomach. As 
a duct gland it secretes Pancreatic juice into the in- 
testines, but some specialized cells function as an 
endocrine gland, secreting the hormone insulin into 
the blood stream (cf. endocrine gland). 

Paranoid reaction. A form of functional psychotic re- 
action characterized by persistent systematized de- 
lusions. Because his personality in other respects 
Temains intact, an occasional person with paranoid 
Teactions may manage very well outside a hospital 
(cf. delusion). > 

parasympathetic division. A division of the autonomic 
nervous system, nerve fibers of which originate in the 
cranial and sacral portions of the spinal cord. Active 
in relaxed or quiescent states of the body, and to 
‘oe antagonistic to the sympathetic division 

q.v.). 

Parathyroid glands. Endocrine glands adjacent to the 
thyroid gland in the neck, whose hormones regulate 
calcium metabolism, thus maintaining the normal 
excitability of the nervous system. Parathyroid in- 


adequacy leads to tetany (cf. endocrine gland, tetany). 

parietal lobe. A portion of the cerebral hemisphere, 
behind the central fissure and between the frontal and 
pectpital lobes (cf. frontal lobe, occipital lobe, temporal 
lobe). 

part learning. Learning a multiple-response task in 
piecemeal fashion, then combining the acquired parts 
(cf. whole learning). 

passive decay. A theory of forgetting which implies that 
the memory trace fades with disuse (cf. memory 
trace). 

percentile scale. Cf. centile scale. 

perception. The process of becoming aware of objects, 
qualities, or relations by way of the sense organs. 
While sensory content is always present in perception, 
what is perceived is influenced by set and prior ex- 
perience, so that perception is more than a passive 
registration of stimuli impinging on the sense or- 
gans. 

perceptual patterning. The tendency to perceive stimuli 
according to principles such as proximity, similarity, 
continuity, and closure. Emphasized by Gestalt psy- 
chologists (cf. figure-ground perception). 

performance. Overt behavior, as distinguished from 
knowledge or information not translated into action. 
The distinction is important in theories of learning. 

peripheralist position. A view held by some psychologists 
that all thinking goes on in action (in speech or other 
movements) (cf. centralist position). 

personal disposition. Cf. disposition. 

personality. The individual characteristics and ways of 
behaving which, in their organization or patterning, 

account for an individual’s unique adjustments to his 
total environment (syn. individuality). 

personality assessment. (1) Generally, appraisal of per- 
sonality by any method. (2) More specifically, per- 
sonality appraisal through complex observations and 
judgments, usually based in part upon behavior in 
contrived social situations. ? 

personality dynamics. Theories of personality that stress 
personality dynamics are concerned with the inter- 
active aspects of behavior (as in conflict resolution), 
with value hierarchies, with the permeability of 
boundaries between differentiated aspects of person- 
ality, ete. Contrasted with developmental theories, 
though not incompatible with them (cf. interactive 
explanation). P, 

personality inventory. An inventory for_self-appraisal, 
consisting of many statements or questions about per- 
sonal characteristics and behavior which the person 
judges to apply or not to apply to him (cf. projective 
test). Ro 

personality structure. The inferred unifying pattern un- 
derlying individuel ways of behaving, giving consist- 
ency to otherwise contradictory traits and meaning 
to otherwise inexplicable mannerisms and eccentrici- 
ties. 7 

personality syndrome. An acquired personality type; a 
combination of characteristics which, though unique 
in its individual expression, bears a resemblance p 
the personality structures of others who have share 
somewhat similar problems and have adopted some- 
what similar solutions to their oa (cf. com- 
ulsive personality, authoritarian personality). ŢȚ 

pansbecite size. The size of an object ecconuine £0 He 
geometry of perspective, i.e., its size diminis es «€ 1 
rectly in proportion to its distance (cf. object size, 
size constancy ). 

phallic stage. In psycho S 
sexual development in whicl 
ciated with sex organ stimul 


analysis, that stage of psycho- 
h gratification is asso- 
lation and the sexual 


ee 


attachment is to the parent of the opposite sex (cf. 
Oedipal stage, psychosexual development). 
phenomenology. Naive report on conscious experience, 
as by a child, as contrasted with trained introspec- 
tion; the study of unanalyzed experience (cf. Gestalt 
psychology ). 
phenotype. In genetics, the characteristics that are dis- 
played by the individual organism, e.g., eye color, 
intelligence, as distinct from those traits which he 
may carry genetically but not display (cf. genotype). 
phi phenomenon. Stroboscopic motion in its simpler 
form. Commonly produced by successively turning 
on and off two separated stationary light sources; as 
the first is turned off and the second turned on, the 
subject perceives a spot of light moving from the 
position of the first to that of the second (cf. strobo- 
scopic motion). 
phobic reaction. Excessive fear in the absence of real 
danger (cf. agoraphobia, claustrophobia, psychoneurotic 
reaction). 
physical sciences. Those sciences, such as astronomy, 
chemistry, mineralogy, and physics, dealing chiefly 
with laws and relationships derived from study of 
the inanimate world, rather than with laws and re- 
lationships peculiar to living things. 
physiological motive. A motive based upon an evident 
bodily need, such as the need for food or water 
(syn. organic motive; cf. social motive). 
physiological psychology. That branch of experimental 
psychology concerned with the relationship between 
physiological functions and behavior. 
physiology. That branch of biology concerned primar- 
ily with the functioning of organ systems within the 
body. 
pilomotor response. The response of muscles in the 
skin in which the hairs stand on end, giving a rough- 
ened appearance to the skin known as “goose flesh” 
or “goose-pimples.” May result either from cold or 
as part of an emotional state (cf. emotional indicator). 
pitch. A qualitative dimension of hearing correlated 
with the frequency of the sound waves that consti- 
tute the stimulus. Higher frequencies yield higher 
pitches (cf. loudness, timbre). 
pituitary gland. An endocrine gland located centrally 
in the head. It consists of two parts, the anterior 
pituitary and the posterior pituitary. The anterior 
pituitary is the more important part because of its 
regulation of growth and of other endocrine glands. 
One of its hormones, ACTH (adrenocorticotropic 
hormone), has become medically important (syn. 
hypophysis; cf. endocrine gland). h 
place-learning experiment. A variety of animal maze 
experiments designed to test whether or not what 
is learned is the location of the goal in space rather 
than the movements required to reach the goal (cf. 
sign learning). t p y 
place theory. A theory of hearing that associates pitch 
with the place on the basilar membrane where acti- 
vation occurs (cf. frequency theory, traveling wave 
theory, volley theory). Í 4 
plateau. In a learning curve a period of no improve- 
ment, preceded and followed by improvement (cf. 
learning curve). kt ne p 
play therapy. Using play activities as an aid in solving a 
child’s adjustment problems (cf. psychotherapy, release 
therapy, relationship therapy, interpretive therapy). 
polarized synaptic transmission. The transmission vof 
nervous impulses across synapses in one direction 
only (from axon to dendrite or cell body); charac- 
teristic of higher nervous systems, beyond the stage 
of the nerve net. 
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population. The total universe of all possible cases from 
which a sample is selected. The usual statistical 
formulas for making inferences from samples apply 
when the population is appreciably larger than the 
sample, e.g., five to ten times larger than the sample 
(cf, sample). 

population genetics. That branch of genetics concerned 
with the distribution of genetic determiners through- 
out the population (cf. genetics). 

positive incentive. An object or circumstance toward 
which behavior is directed when the object or cir- 
cumstance is perceived or anticipated (cf. negative 
incentive). 

post-hypnotic suggestion. A suggestion made to a hyp- 
nouzed subject that he will perform in a prescribed 
way after coming out of the trance. The activity is 
usually carried out without the subject's aware- 
ness of its origin in a specific suggestion (cf. hypno- 
tism). 

postpuberal phase. A one- to two-year period beyond 
the puberal phase in which most of the skeletal 
growth is completed (syn. postpubescence; cf. puberal 
phase), 

Precognition. A claimed form of extrasensory percep- 
tion in which a future event is perceived (cf. extra- 
sensory perception, clairvoyance, telepathy). 

Predictive efficiency of r. The per cent by which the 
standard error of estimate is reduced over what it 
would be if r were zero, when the values of esti- 
mated y are predicted from x on the basis of rey. 
For example, predicting from an r of .866 reduces 
the standard error of estimate by one-half, hence 
the predictive efficiency of an r of that size is 50 
per cent, 

predictive validity. Validity determined by how well a 
test predicts a criterion (cf. concurrent validity, content 
validity, construct validity). 

Pregenital stages. In psychoanalysis, the oral, anal, and 
phallic stages of Psychosexual development (cf. 
psychosexual development). 

prejudice. An attitude that is firmly fixed, not open to 
free and rational discussion, and resistant to change 
(cf. attitude). 

Preparation. The first of four Stages of creative think- 
ing proposed by Wallas. In the preparation stage, 
the thinker obtains appropriate information, skills, 
and techniques which later come to fruition in what 
he creates or invents (cf. incubation, illumination, veri- 
fication), 

Preparatory activity. Goal-directed or goal-seeking ac- 
tivity aroused by a drive or by external stimuli when 
the drive is active. 

Preparatory set. Cf. set, 

Prepuberal phase. The transitional period between child- 
hood and adolescence, from one to two years pre- 
ceding the puberal phase (syn. prepubescence; cf. 
puberal phase). 

primary abilities. The abilities, discovered by factor 
analysis, that underlie intelligence test performance 
(cf. factor analysis). 
primary colors. Cf. color-mixing primaries, Psychological 
primaries. 
primary sex characteristics. The structural or physio- 
logical characteristics that make possible sexual union 
and reproduction (cf. secondary sex characteristics), 
imitivation. Cf. regression. 

e society. Cf. nonliterate society. 

Proactive inhibition. The interference of earlier learning 
with the learning and recall of new material (cf. 
retroactive inhibition, transfer of training). 

probability sampling. A general method of sampling, 
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applicable to attitude and opinion surveys, in which 
the probability that any one member of the popu- 
tation will be included in the sample is known. The 
actual selection of cases is random so that inferences 


based on sampling statistics can be made (cf area 
sampling). 
probability valve. A probability statement associated 


with a statistical inference, e.g., “The probability 
(P) is .05 that a difference of this size between the 
sample means would have occurred even though the 
population means were the same” (cf. statistical in- 
ference, statistical significance ). 

product-moment correlation. Cf. coefficient of corrolotion, 
Programing. (1) Instructions fed into a computer to 
determine the order of events. (2) In connection 
with automated self-instruction, arranging materials 


to be learned in sequences of units, called frames, 
so that learning can proceed with a minimum of 
error. The program can be presented in book form, 
as well as in a form suitable for use with a teac hing 


machine (cf. teaching machine). 

projection. A defense mechanism by which a person 
protects himself from awareness of his own undesir- 
able traits by attributing those traits excessively to 
others (cf. defense mechanism). 

projection area. A place in the cerebral cortex where a 


function is localized; e.g., the visual protection area 
is in the occipital lobes, 

projective test. A personality test in which the subject 
reveals (“projects”) himself through his imaginative 
productions. The projective test gives much freer 
Possibilities of response than the fixed-alternative 


personality inventory. Examples of projective tests 
are the Rorschach test (ink blots to be interpreted) 
and the Thematic Apperception Test (pictures that 
elicit stories) (cf. personality inventory ). 

prolactin. A pituitary hormone associated with the 
secretion of milk (cf. hormones). 

psi. The special ability said to be possessed by the 
subject who performs successfully in experiments on 
extrasensory perception and psychokinesis (cf. extra- 
sensory perception, psychokinesis). 

Psychiatric nurse. A nurse specially trained to deal with 
patients suffering from mental disorders, 

Psychiatric social worker. A social worker trained to 
work with patients and their families on problems 
of mental health and illness, usually in close rela- 
tionship with psychiatrists and clinical psychologists 
(cf. psychiatrist, clinical psychologist). 

psychiatrist. A medical doctor specializing in the treat- 
ment and prevention of mental disorders both mild 
and severe (cf. psychoanalyst, clinical psychologist, psy- 
chological counselor). 

psychiatry. A branch of medicine concerned with men- 
tal health and mental illness (cf. psychiatrist, psycho- 
analyst). 

psychoanalysis. (1) The method developed by Freud 
and extended by his followers for treating neuroses. 
(2) The system of psychological theory growing out 
of experiences with the psychoanalytic method. 

psychoanalyst. A psychotherapist, now usually trained 
as a psychiatrist, who uses methods related to those 
originally proposed by Freud for treating neuroses 
and other mental disorders (cf. psychiatrist, clinical 
Psychologist, psychological counselor). 

Psychodrama. A form of spontaneous play acting used 
in psychotherapy. 

psychogenic. Caused by psychological factors (e.g., 
emotional conflict, faulty habits) rather than by 
disease, injury, or other somatic cause; functional 
rather than organic. 


psychograph. Cf. trait profile. 
psychokinesis (PK). A claimed form of mental operation 
said to affect a material body or an energy system 
without any evidence of more usual contact or energy 
transfer, e.g., affecting the number which comes up 
in the throw of dice by a machine through wishing 
for that number (cf. extrasensory perception). 
psychological primaries. Hues that appear to be pure, 
i.e., not composed of other hues. Most authorities 
choose a particular red, yellow, green, and blue. (The 
red-green and blue-yellow pairs chosen in this way 
are not complementary colors) (cf. color-mixing pri- 
maries). 
psychology. The science of the behavior of man and 
other animals (cf. behavior). 
psychoneurotic reaction. A form of maladjustment in 
which the individual is unable to cope with his 
anxieties and conflicts and develops abnormal symp- 
toms. The disturbance is not so severe as to pro- 
duce a profound personality derangement, as with 
the psychotic reactions (syn. psychoneurosis, neuro- 
sis; Cf. anxiety reaction, conversion reaction, phobic re- 
action, obsessive-compulsive reaction). 
psychophysical methods. Experimental and statistical 
methods for determining absolute thresholds, differ- 
ence thresholds, and scale values for stimuli that 
can be arranged along a physical continuum (cf. 
threshold). 
psychophysics. A name used by Fechner for the science 
of the relationship between mental processes and 
the physical world. Now usually restricted to the 
study of the sensory consequences of controlled 
physical stimulation (cf. psychophysical methods). 
psychosexual development. In psychoanalysis, the the- 
ory that development takes place through stages 
(oral, anal, phallic, latency, genital), each stage 
characterized by a zone of pleasurable stimulation 
and appropriate objects of sexual attachment, cul- 
minating in normal heterosexual mating (cf. oral 
stage, anal stage, phallic stage, latency, genital stage, 
psychosocial crises). 
psychosocial crises. A modification by Erikson of the 
psychoanalytic theory of psychosexual development, 
giving more attention to the social and environmental 
problems associated with the various stages of devel- 
opment, and adding some adult stages beyond genital 
maturing (cf. psychosexual development). 
psychosomatic disorders. Ailments with organic symp- 
toms attributable to emotional or other psychological 
causes. 
psychotherapy. Treatment of personality maladjustment 
or mental illness by psychological means, usually, 
but not exclusively, through personal consultation 
(cf. somatotherapy). $ 5 
psychotic-depressive reaction. An affective psychotic re- 
action resembling the depressive phase of the manic- 
depressive reaction, but not cyclical. It may arise as 
a consequence of a severe personal crisis (cf. manic- 
depressive reaction). y; i 
piychette disorder. Mental illness in which the patient 
shows severe change or disorganization of personal- 
ity, often accompanied by depression, delusions, hal- 
lucinations; commonly requires hospitalization (syn. 
psychosis, pl. psychoses; cf. functional psychosis, or- 
ganic psychosis). p 
Subardi elena: The period of most rapid changes dr 
ing adolescence. Precisely defined, it is that perio 
during which the growth rate exceeds the average 
rate as measured within a five-year period aroun 
the peak of maximum growth (Stolz). It usually 
lasts from two to four years (cf. adolescence). 


puberty. The age at which secondary sex characteristics 
appear and sex functioning begins to mature (syn. 
pubescence; cf. adolescence, puberal phase). 

public opinion. Widely shared beliefs, including com- 
mon plans for action, chiefly in respect to problems 
of governmental policy (cf. attitude, opinion). 
punctiform distribution. The arrangement of sensitive 
areas of the skin; a distribution of sensitive spots 
with insensitive areas between them, 

punishment. A negative incentive, capable of produc- 
ing pain or annoyance (cf. reward). 

pupillary response. The constriction or dilation of the 
pupil of the eye, brought about either by changes 
in illumination or as an emotional accompaniment 
(cf. emotional indicator). 

purpose. A goal that can be stated in words and to- 
ward which action is directed (cf. unconscious motive). 

pursuit learning. A laboratory task in which the sub- 
ject learns to keep the point of a hinged stylus in 
contact with a small metal target mounted on a 
rotating phonograph-like turntable. 

pyknic type. A major body type, according to Kretsch- 
mer, characterized by a short, rounded body, and 
associated (in the extreme) with manic-depressive 
psychosis (cf. type theory, asthenic type). 


quality. A characteristic denoting differences in kind, 
rather than differences in intensity or amount; e.g., 
a light and a sound differ in quality; red and blue, 
and the notes A and Bb, differ in quality (cf. 
quantity). 

quantity. Amount or intensity (cf. quality), 

quota control. A sampling method used in attitude and 
opinion surveys, in which the interviewer is in- 
structed to select respondents with certain defined 
characteristics, e.g., of stated age, sex, economic 
level (cf. area sampling). 


range. The variation of scores in a frequency distribu- 
tion from the lowest to the highest. A value that 
grows larger as the number of cases increases, hence 
to be used with extreme caution (cf. measure of vari- 
ation). 
rank-difference correlation (p). A correlation computed 
from ranked data. The coefficient is designated by 
the small Greek letter rho (p) to distinguish it from 
the product-moment correlation (r), of which it is 
an approximation (cf. coefficient of correlation). 
rapport. (1) Comfortable relationship between the sub- 
ject and the tester, insuring cooperation in replying 
to test questions. (2) Similar relationship between 
client and counselor. (3) A special relationship of 
hypnotic subject to hypnotist. ; 
rating scale. A device by which a rater can record his 
judgment of another person (or of himself) on the 
traits defined by the scale (cf. graphic rating scale). 
ratio scale. A scale of equal units with a true (abso- 
lute) zero, so that the numerical values can be used 
as ratios, e.g., a weight of six pounds is three times 
as heavy as one of two pounds (cf. interval scale, 
ordinal scale). id s 
rational problem-solving. Arriving at a solution by sound 
reasoning on the basis of the best available evi- 
dence; realistic problem-solving (cf. defense mecha- 
nism). aed oR 
rationalization. A defense mechanism in which self- 
esteem is maintained by assigning plausible and ac- 
ceptable reasons for conduct entered upon impul- 
sively or for less acceptable reasons (cf. defense 
mechanism). 


reaction-formation. A defense mechanism in which a 
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subject denies a disapproved motive through giving 
strong expression to its opposite (cf. defense mecha- 
nism). 

readiness to learn. The state of the learner that makes 
a given task an appropriate one for him to master 
because (1) he is sufficiently mature physiologically, 
(2) he has the appropriate preparatory training, and 
(3) he has an aroused interest or desire to learn 
(cf. maturation, pacing). 

recall. The form of remembering in which the subject 
demonstrates retention by repeating what was earlier 
learned, e.g., demonstrating recall of a poem by re- 
citing it (cf. recognition, redintegrative memory, relearn- 
ing). 

receptor. A specialized portion of the body sensitive 
to particular kinds of stimuli and connected with 
sensory nerves, e.g., the retina of the eye. Used 
more loosely, the organ containing these sensitive 
portions, e.g., the eye or the ear (cf. effector). 

recessive gene. A member of a gene pair which de- 
termines the characteristic trait or appearance of 
the individual only if the other member of the pair 
is recessive. If the other member of the pair is domi- 
nant, the effect of the recessive gene is masked (cf, 
dominant gene). 

reciprocal inhibition. (1) The relationship between mus- 
cles that are controlled through reciprocal innerva- 
tion (Sherrington), (2) A variety of psychotherapy 
in which symptoms are decreased through presenting 
their occasion under circumstances in which response 
is inhibited (Wolpe). 

reciprocal innervation. A form of neural integration in 
which one of a pair of antagonistic muscles is ac- 
tively inhibited when the other member of the pair 
contracts (cf. antagonistic muscles). 

recognition. That form of remembering indicated by 
a feeling of familiarity when something previously 
encountered is again perceived (cf, recall, redintegra- 
tive memory, relearning). 

red-green color blindness. The commonest form of color 
blindness, a variety of dichromatism. In the two 
subvarieties, red-blindness and green-blindness, both 
red and green vision are lacking, but achromatic 
bands are seen at different parts of the spectrum (cf. 
color blindness, dichromatism). 

redintegrative memory. Remembering the whole of an 
earlier experience on the basis of partial cues; recol- 
lection of events in the personal history of the sub- 
ject, with their attendant circumstances (cf. recall, 
recognition, relearning). 

reduction screen. A screen containing a small aperture 
so that a restricted area of a surface can be viewed 
through it. With a reduction screen brightness con- 
stancy (and other constancies) tends to be lessened 
(cf. object constancy). 

reference group. The group with which an individual 
compares himself when he makes self-estimates of 
Status. Most people have several reference groups. 
A reference group may or may not be a membership 
group (cf. membership group). 

reflex action. A relatively simple response largely un- 
der the control of a specific stimulus, occurring 
rather mechanically, such as the pupillary response 
to light or the knee-jerk from a tap on the tendon 
below the knee. Other examples of reflex action 
are sneezing, perspiring, and the beating of the heart 
(cf. respondent behavior), 

refractory phase. The period of temporary inactivity in 
a neuron after it has once fired, 

regression. A return to more primitive or infantile 
modes of response, either (1) retrogression to be- 
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havior engaged in when younger, or (2) primitiva- 
tion, i.e., more infantile or childlike behavior, but 
not necessarily that which occurred in the individual's 
earlier life. 
reinforcement. (1) In classical conditioning the ex- 
perimental procedure of following the conditioned 
stimulus by the unconditioned stimulus. (2) In oper- 
ant conditioning the analogous procedure of follow- 
ing the occurrence of the operant response by the 
reinforcing stimulus. (3) The process which increases 
the strength of conditioning as a result of these r- 
rangements (cf. classical conditioning, operant condition- 
ing, extinction) . 
reinforcing stimulus. (1) In classical conditioning, the 
unconditioned stimulus. (2) In operant conditioning, 
the stimulus that reinforces the operant (typically, a 
reward), 
relational concept. A type of concept in which the 
instances share common relationships rather than 
common characteristics; thus an isosceles triangle 
has two sides equal, but they may be of any length 
(cf. conjunctive concept, disjunctive concept). 
relationship therapy. A psychotherapeutic technique in 
which the benefit to the client is said to come from 
the comfortable relationship established between the 
client (usually a child) and the therapist, this rela- 
tionship leading to improved relations with people 
in daily life (cf. psychotherapy, release therapy, inter- 


pretive therapy). 

relearning. That form of remembering in which the 
subject demonstrates memory for something previ- 
ously learned through the saving in time or trials 


required for learning the material again (cf. recall, 
recognition, redintegrative memory ). 
release therapy. A psychotherapeutic technique involv- 
ing the free expression of emotion, especially used 
with children, in which benefit to the client is said 
to come from providing an opportunity to give ex- 
Pression, especially to hostile and destructive im- 
pulses (cf. psychotherapy, relationship therapy, inter- 
pretive therapy). 
releaser. A term used by ethologists for a stimulus 
that sets off a cycle of instinctive behavior (cf. etholo- 
gist, instinct). 
reliability. The self-consistency of a test as a meas- 
uring instrument. Reliability is measured by a coeffi- 
cient of correlation between scores on two halves 
of a test, alternate forms of the test, or retests with 
the same test, a high correlation signifying high con- 
sistency of scores for the population tested (cf. 
validity). 
reminiscence. In psychology a term for the occasional 
rise in a curve of retention before it falls, e.g., when 
under some circumstances more may be retained 
after an interval than immediately upon completion 
of learning (cf. retention curve). 
repression. (1) A defense mechanism in which an im- 
pulse or memory which might provoke feelings of 
guilt is denied by its disappearance from awareness 
(cf. defense mechanism, suppression). (2) A theory of 
forgetting (cf. motivated forgetting). 
reserpine. Cf. tranquilizer. 
resistance. In psychoanalysis, a blocking of free asso- 
ciation; a psychological barrier against bringing un- 
conscious impulses to the level of awareness. Re- 
sistance is part of the process of maintaining repres- 
sion (cf. repression, interpretation). E 
respiration rate. The rate of breathing. When respira- 
tion rate is used in the study of emotion, an addi- 
tional measure is commonly used, known as the 
inspiration-expiration ratio. This is computed as a 


ratio between the time spent in inspiration and the 
time spent in expiration (I/E) (cf. emotional indi- 
cator). 
respondent. (1) One who responds; used chiefly to 
refer to those interviewed in public opinon surveys. 
(2) A class of responses (cf. respondent behavior). 
respondent behavior. A type of behavior corresponding 
io reflex action, in that it is largely under the con- 
trol of, and predictable from, the stimulus (syn. 
elicited behavior; cf. operant behavior). 
response. (1) The behavioral result of stimulation in 
the form of a movement or glandular secretion. 
(2) Sometimes, any activity of the organism, in- 
cluding central responses (such as an image or fan- 
tasy), whether or not the stimulus is identified and 
whether or not identifiable movements occur. (3) 
Products of the organism’s activity, such as words 
typed per minute. 
retention curve. A curve plotted with some measure of 
remembering on the vertical axis and the elapsed 
time since learning on the horizontal axis. The curve 
tends to fall rapidly at first, then more slowly, 
though this is not invariable (cf. reminiscence). 
reticular formation. A system of ill-defined nerve paths 
and connections within the brain stem, lying outside 
the well-defined nerve pathways, and important as 
an arousal mechanism. 
etina. The portion of the eye sensitive to light, con- 
taining the rods and the cones (cf. rod, cone). 
retroactive inhibition. (1) The interference in recall of 
something earlier learned by something subsequently 
learned. (2) The theory of forgetting which pro- 
poses that much, or most, forgetting is due to the 
interference by new learning with the recall of the 
old (cf. proactive inhibition, transfer of training). 
retrogression. Cf. regression. 
reverberating circuit. A loop of neurons that may con- 
linue to fire without external stimulation; one of the 
speculative mechanisms to account for the persistence 
of memories. 
reward. A positive incentive capable of arousing pleas- 
ure or satisfying a drive; a reinforcing stimulus (cf. 
punishment). F 
reward expectancy experiment. A kind of experiment de- 
signed to determine whether or not the learner will 
respond differently if an unexpected incentive is sub- 
stituted for the familiar expected one (cf. sign learn- 
ing). 
rhodopsin. Cf. visual purple. i abies 
rod, In the eye, an element of the retina mediating 
achromatic sensation only; particularly important 
in peripheral vision and night vision (cf. retina, 
cone). S 
role. By analogy with an actor’s role, the kind of be- 
havior expected of an individual because of his 
place within social arrangements, ©.g., the male 
role, the mother’s role, the lawyer’s role. Any one 
person fulfills or adopts numerous roles on varied 
occasions. m s 
role diffusion. A stage of development said by Erikson 
to characterize many adolescents (and others) in 
which various identifications with others have not 
been harmonized and integrated (cf. identification, 
identity formation). ree i 
role playing? A method for teaching principles Gaia 
interpersonal relations by having the subject baie 
a part in a spontaneous play, whether a ERY 
therapy or in leadership training (cf. psychodrama). 
rote memorization. Verbatim learning, as in iarniner a 
poem “by heart” (cf. paired-associates learning, seria 
memorization, substance memorization). 
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saccule. Cf. vestibular sacs. 
sadism. A pathological motive that leads to inflicting 
pain upon another person (cf. masochism). 
salivary secretion. Secretion of the salivary glands, 
elicited by food or chemical substance in the mouth 
or by conditioned stimuli, or occurring as an emo- 
tional accompaniment (cf. emotional indicator). 
sample. A selection of scores from a total set of scores 
known as the “population.” If selection is random, 
an unbiased sample results; if selection is nonran- 
dom, the sample is biased and unrepresentative (cf. 
population). 
sampling errors. The variation in a distribution of 
scores, or of statistics derived from them, to be at- 
tributed to the fact that measurements are made on 
a variable sample from a larger population. Thus 
sampling errors persist even though all measurements 
are accurate (cf. errors of measurement, sample). 
saturation. The dimension of color that describes its 
purity; if highly saturated it appears to be pure hue 
and free of gray, but if of low saturation it appears 
to have a great deal of gray mixed with it (cf. 
brightness, hue). 
scale. A set of ascending or descending values used to 
designate a position or an interval along a dimen- 
sion. Thus a ruler may have a scale in inches, a test 
a scale in 1.Q. units (cf. interval scale, ordinal scale, 
ratio scale). 
scaling. Converting raw data into types of scores more 
readily interpreted,.e.g., into ranks, centiles, standard 
scores (cf. attitude scale). 
scalogram. A scale for measuring favorability or un- 
favorability of attitudes constructed according to 
Guttman’s method. The intent is to arrive at a 
“pure” scale, so that a subject with a specified attitude 
who answers a certain question favorably will be 
favorable to all questions less extreme, and unfavor- 
able to all questions more extreme (cf. attitude 
scale). 
scapegoating. A form of displaced aggression in which 
an innocent but helpless victim is blamed or pun- 
ished as the source of the scapegoater’s frustration 
(cf. displaced aggression). 
schizophrenic reaction. A functional psychotic disorder 
in which there is a lack of harmony or split between 
aspects of personality functioning, especially between 
emotion and conduct. Both delusions and hallucina- 
tions may be present (syn. schizophrenia, formerly 
dementia praecox; cf. psychotic disorder). 
schizothyme. A type of temperament associated, accord- 
ing to Kretschmer, with the asthenic body type and 
characterized by inadequate or inappropriate emo- 
tional responses to stimuli, resembling in less ex- 
treme form the characteristics of schizophrenia (cf. 
asthenic type; cyclothyme). f i 
school of psychology. An all-embracing system designed 
to encompass the data of psychology according to a 
limited set of principles and procedures. Such schools 
are not as prominent today as they once were (syn. 
system of psychology; cf. behaviorism, Gestalt psychol- 
ogy, psychoanalysis, S-R psychology). ‘ 
school psychologist. A professional psychologist em- 
ployed by a school or school system, with responsi- 
bility for testing, guidance, research, etc. (cf. edu- 
cational psychologist). à 
secondary reinforcer. A stimulus that has become rein- 
forcing through prior association with a reinforcing 
stimulus (cf. reinforcing stimulus). _ A 
secondary sex characteristics. The physical features dis- 
tinguishing the mature male from the mature fe- 
male, apart from the reproductive organs, In man, 
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the deeper voice of the male and the growth of the 
beard are illustrative (cf. primary sex characteristics), 

secondary disposition. A minor disposition, aroused by 
a narrow range of stimuli, and resulting in a narrow 
range of equivalent responses (Allport) (cf. cardinal 
disposition, central disposition). 

second-order conditioning. Conditioning in which what 
was previously the conditioned stimulus now serves 
as the unconditioned or reinforcing stimulus (cf. 
secondary reinforcer). 

selectivity. The perceptual response to parts of incom- 
ing stimuli and the ignoring of others (cf. attention). 

self, The subject’s personality as perceived by the sub- 
ject (cf. personality). 

self-consciousness. A form of heightened self-awareness 
when an individual is especially concerned about re- 
actions of others to him. 

self-deception. Behavior whose motives are unconscious 
or inadequately perceived by the person himself be- 
cause of (1) denial of the true motives, or (2) dis- 
guise of these motives (cf. defense mechanism). 

self-demand schedule. A flexible arrangement for feed- 
ing in which the time an infant is fed is determined 
according to his behavior. It replaces a four-hour 
or other rigid schedule (syn. self-schedule, demand 
schedule). 

self-perception. The individual’s awareness of himself; 
differs from self-consciousness because it may take 
the form of objective self-appraisal (cf. self-conscious- 
ness). 

self-recitation. In memorization, the method of spend- 
ing some fraction of the study time in attempted 
recall. 

semantic defect. One of Head's classes of aphasia, in 
which the subject loses comprehension of meaning, 
especially of relationships, e.g., the rules of a game 
(cf. aphasia) 
semantic differential. A method developed by Osgood 
for using rating scales and factor analysis in study- 
ing the connotative meanings of words (cf. connota- 
tive meaning). 

semicircular canals. Three curved tubular canals, in 
three planes, which form part of the labyrinth of the 
inner ear and are concerned with equilibrium and 
motion. 

sensorimotor task. A multiple-response task in which 
muscular movement is prominent, e.g., riding a bi- 
cycle, playing a piano. Laboratory sensorimotor tasks 
include mazes, mirror drawing, pursuit learning, etc, 
(cf. multiple-response learning). 

sensory adaptation. The reduction in sensitivity (i.e., 
raised threshold) that comes about with prolonged 
stimulation as in vision, smell, taste, temperature 
sensitivity (cf. dark adaptation, light adaptation). 
septal area. A portion of the brain deep in the cen- 
tral part, between the lateral ventricles, which when 
stimulated electrically (in the Tat, at least) appears 
to yield a state akin to pleasure, 

serial memorization. That form of rote memorization 
in which a list of items, or a Passage of prose or 
poetry, is learned in sequence from beginning to end, 
so that each item or word is a cue to the one that 
follows it (cf. paired-associates learning). 

serial position effect. The difficulty in memorization and 
recall resulting from position of items within a list 
to be learned and remembered. The point of maxi- 
mum difficulty is just after the middle of the list. 

set. (1) A preparatory adjustment or readiness for a 
particular kind of action or experience, usually as 
a result of instructions, e.g., the set to respond with 
a word opposite in meaning to the stimulus word in 
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an experiment on controlled association. (2) A 
habitual tendency to respond in a particular manner. 
sex gland. As duct glands, the sex glands are active 
in mating behavior, but as endocrine glands their 
hormones affect secondary sex characteristics as well 
as maintaining functional sexual activity. The male 
hormones are known as androgens, the female hor- 
mones as estrogens (syn. gonads; cf. endocrine gland). 
sex-linked trait. A trait determined by a gene trans- 
mitted with the same chromosomes that determine 
sex, e.g., red-green color blindness (cf. X-chromosome, 
Y-chromosome ). 
shame culture, That form of social control in which a 
person's behavior is regulated by the ridicule or criti- 
cism of others (cf. guilt culture). 
shape constancy. The tendency to see a familiar object 
as of the same shape regardless of the viewing ingle 
(cf. object constancy ). 
shaping of behavior. Modifying operant behavior by 


reinforcing only those variations in response that 
deviate in a direction desired by the experimenter; 
the whole population of responses thus reinforced 
then drifts in the desired direction (Skinner) (syn, 
method of approximations), 

sharpening, The tendency to distort memory in the 
direction that accentuates some distinguishing or 


dramatic characteristic of the thing remembered (cf. 
leveling, systematic distortion). 

shock therapy. A form of treatment of mental illness, 
especially in the relief of depression (cf. electrocon- 


. vulsive shock therapy, insulin shock). 


sibling. A brother or a sister. 

sibling rivlary. Jealousy between siblings, often based 
on their competition for parental affection 

sign learning. An acquired expectation that one stimu- 


lus (the sign) will be followed by another (the sig- 
nificate ) provided a familiar behavior route is fol- 
lowed. This interpretation of learning, by Tolman, 


is considered by him an alternative to the interpreta- 
tion of learning as habit formation (cf. latent learn- 
ing experiment, place-learning experiment, reward ex- 
Pectancy experiment), 
sine wave. A cyclical wave which when plotted corre- 
sponds to the plot of the trigonometric sine function, 
The sound waves of pure tones yield this function 
when plotted. 
size-age confusion. The tendency to judge age by size, 
e.g., perceiving as awkward those adolescents who 
are large for their ages. 
size constancy. The tendency to see a familiar object 
as of its actual size regardless of its distance (cf. 
object constancy ) . é 
skewed distribution. A frequency distribution that is 
not symmetrical. It is named for the direction in 
which the tail lies; e.g., if there are many small in- 
comes and a few large ones, the distribution is 
skewed in the direction of the large incomes (cf. 
frequency distribution, symmetrical distribution). 
smooth muscle. The type of muscle found in the diges- 
tive organs, blood vessels, and other internal organs. 
Controlled via the autonomic nervous system (cf. 
cardiac muscle, striate muscle). 
social desirability variable. A biasing variable in per- 
sonality inventories, leading some subjects to reply 
in the direction of socially approved responses, 
whether or not their answers are descriptive of them- 
selves (cf. acquiescence). 
social femininity. The tendency to answer questions on 
a masculinity-femininity test as women do rather 
than as men do. 
social masculinity. The tendency to answer questions on 


a masculinity-femininity test as men do rather than 
as women do. 

social motive. A motive serving group life, involving 
particularly interactions with other organisms of the 
a species (cf. ego-integrative motive, survival mo- 
ive). 

social psychologist. A psychologist whose research in- 
terest lies in the behavior of the individual as he 
influences and is influenced by other individuals in a 
social environment (cf. anthropologist, sociologist). 

socialization. The shaping of individual characteristics 
and behavior through the training that the social en- 
vironment provides. 

sociogram. A social map or diagram showing inter- 
actions, usually of mutual attrection or antagonism, 
among group members (cf. sociometry). 

sociology. The behavioral or social science dealing with 
group life and social organization in literate societies 
(cf, behavioral sciences). 

sociometry. A method of social mapping to indicate 
relationships of attraction and rejection among mem- 
bers of a social group. Each member expresses his 
choices for or against other members. The social 
map is constructed from the data provided by these 
choices (cf. sociogram). 

somatotherapy. Treatment of personality maladjust- 
ment or mental illness by drugs, electric shock, sur- 
gery, or other methods directly affecting bodily proc- 
esses (cf. psychotherapy). 

source t A trait derived by the method of factor 
analysis; all traits loaded heavily on a common factor 
belong together (Cattell) (cf. surface trait). 

spastic paralysis. A condition of excessive isotonic mus- 
cular contraction, commonly due to a brain injury 
at birth (syn. cerebral palsy). 

special aptitude. The degree of aptitude to learn a 
specific activity, e.g., musical aptitude, clerical apti- 
tude (cf. general aptitude). 

specific hunger. Hunger for a specific food incentive, 
such as a craving for sweets (cf. hunger drive). 

spontaneous recovery. The return in strength of a con- 
ditioned response after a lapse of time following 
extinction (cf. extinction). 

S-R psychology. Cf. stimulus-response psychology. 

standard deviation. The square root of the mean of the 
squares of the amount by which each case departs 
from the mean of all the cases (syn. root mean 
square deviation; cf. measure of variation, standard er- 
ror, standard score). $ i 

standard error. The standard deviation of the sampling 

distribution of a mean and of certain other derived 
statistics. It can be interpreted as any other standard 
deviation (cf. standard deviation) 

standard error of estimate. The standard error of the 
differences between predicted values and true values 
of some measure. Used, for example, in interpreting 
a coefficient of correlation (cf. predictive efficiency 
of r). 

Prose score. (1) A score that has been converted 
to a scale with a mean of zero and a standard devia- 
tion of 1.0, based on a distribution of scores used in 
calibration. (2) A score based on standard scores 
but converted to another scale for convenience, €.8., 
with a mean of 50 and a standard deviation of 10. 

stanine score. A U.S. Air Forces ‘type of standard 
score (originally, “standard nine”), with a mean of 
5 and standard deviation ore Scores range from 1 
through 9 (cf. standard score). ` 

kA EGS A statement about a population A 
populations based on statistical measures derive 
from samples (cf. descriptive statistics). 


statistical significance. The trustworthiness of an ob- 
tained statistical measure as a statement about real- 
ity, e.g., the probability that the population mean 
falls within the limits determined from a sample. 
The expression refers to the reality of the statistical 
finding and not to its importance (cf. confidence 
limits, critical ratio, probability value). 
statistician. An applied mathematician; in psychology, 
one especially trained in the statistical tools useful 
in test construction and the interpretation of test 
data and in the design of experiments. 
status motives. Motives related to one’s established or 
desired position relative to others (cf. dominance, 
achievement). 
stereophonic hearing. The binaural perception of the 
distance and direction of a sound source owing to 
the difference in reception by the two ears. 
stereoscopic vision. (1) The binocular perception of 
depth and distance of an object owing to the over- 
lapping fields of the two eyes. (2) The equivalent 
effect when slightly unlike pictures are presented 
navies to each eye in a stereoscope (cf. distance 
cues). 
stereotype. A biased generalization, usually about a 
social or national group, according to which indi- 
viduals are falsely assigned traits they do not possess. 
Thus a person may have a stereotyped conception 
of the Italians or Scots which distorts his perception 
of any individual Italian or Scot. 
stereotypy. The continued repetition of behavior which 
appears to serve no realistic purpose and may, in 
fact, be punished, Inflexible behavior, which may be 
a consequence of frustration (cf. frustration). 
steroids. Complex chemical substances, some of which 
are prominent in the secretions of the adrenal cortex 
and may be related to some forms of mental illness 
(cf. adrenal gland). 
stimulus (pl. stimuli). (1) Some specific physical energy 
impinging upon a receptor sensitive to that kind of 
energy. (2) Any objectively describable situation or 
event (whether outside or inside the organism) that 
is the occasion for an organism’s response (cf. 
response). 
stimulus-response psychology. A psychological view that 
all behavior is in response to stimuli and that the 
appropriate tasks of psychological science are those 
identifying stimuli, the responses correlated with 
them, and the processes intervening between stimulus 
and response. There are several varieties of stimulus- 
response (S-R) theory, depending on the kind of 
intervening processes inferred (cf. intervening vari- 
ables). 
stimulus substitution. Cf. classical conditioning. 
striate area. Cf. visual area. 
striate muscle. Striped muscle; the characteristic mus- 
cles controlling the skeleton, as in the arms and legs. 
Activated by cerebro-spinal nervous system (cf. 
cardiac muscle, smooth muscle). s : 
stroboscopic motion. An illusion of motion resulting 
from the successive presentation of discrete stimulus 
patterns arranged in a progression corresponding to 
movement, e.g., motion pictures (cf. phi phenomenon). 
subjective science. A science limited to self-observation, 
so that its data are not public. Psychology based 
solely on introspection is subjective in that its raw 
data are limited to the observations of the subject 
on his own conscious processes. However, the re- 
port of these experiences provides objective data, so 
that introspection does not have to be excluded from 
objective psychology (cf. objective science). 
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subjective scoring. Test scoring requiring complex judg- 
ments by the scorer, as in the grading of essay exami- 
nations (cf. objective scoring). 

sublimation. A form of the defense mechanism of 
substitution, whereby socially unacceptable motives 
find expression in socially acceptable forms; most 
commonly applied to the sublimation of sexual de- 
sires (cf. substitution, compensation) . 

submission. Cf. dominance. 

substance memorization. The learning of the message, 
plot, or events in a passage in contrast to learning its 
exact words (cf. rote memorization). 

substitution. A defense mechanism whereby the person 
maintains self-esteem by substituting approved goals 
for unapproved ones and activities that can be carried 
out successfully for activities doomed to failure (cf. 
sublimation, compensation, overcompensation ) . 

subtractive mixture. Color mixture in which absorption 
occurs, so that results differ from additive mixture 
obtained by rotating colors on a color wheel or by 
mixing projected lights. Subtractive mixture occurs 
when transparent colored filters are placed one in 
front of the other, and when pigments are mixed (cf. 
additive mixture). 

superego. In Freud's tripartite division of the personal- 
ity, that part corresponding most nearly to conscience, 
controlling through moral scruples rather than by 
way of social expediency. The superego is said to be 
an compromising and punishing conscience (cf. id, 
ego). 

suppression. A process of self-control in which im- 
pulses, tendencies to action, wishes to perform dis- 
approved acts, etc., are in awareness, but not overtly 
revealed (cf. repression). 

surface trait. A trait derived by the method of cluster 
analysis; all traits that intercorrelate above some 
predicted value (e.g., above r = .60) can be consid- 
ered to have something in common (Cattell) (cf. 
source trait). 

survival motive. A motive closely related to maintaining 
the life of the organism in its environment; thus 
motives related to bodily needs for food, water, air, 
moderate temperatures, etc. (cf. ego-integrative motive, 
social motive). 

symmetrical distribution. A frequency distribution in 
which cases fall equally in the class intervals on either 
side of the middle; hence the mean, median, and 
mode fall together (cf. frequency distribution, skewed 
distribution) . 

sympathetic division. A division of the autonomic nerv- 
ous system, characterized by a chain of ganglia on 
either side of the spinal cord, with nerve fibers origi- 
nating in the thoracic and lumbar portions of the 
spinal cord. Active in emotional excitement and to 
some extent antagonistic to the parasympathetic 
division (q.v.). 

synapse, Cf. synaptic nervous system. 

synaptic nervous system. A nervous system characteristic 
of all higher organisms, in which nerve cells are 
distinct and conduction is polarized, that is, occurs 
only in one direction across the junction between 
nerve cells called a synapse (cf. nerve net). 

syntactical defect. One of Head's classes of aphasia, in 
which the subject is unable to form intelligible sen- 
tences (cf. aphasia). 

systematic distortion. A theory of forgetting which im- 
plies that memory is distorted through orderly 
changes in the memory trace other than fading or 
dropping out of details (cf. assimilating, leveling, 
sharpening). 
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taboo. Something strongly prohibited or banned within 
a culture, usually with severe penalties for violation 
tachistoscope. An instrument for the brief exposure of 
words, symbols, pictures, or other visually presented 
material. 
taste deficiency. A trait used in the study of population 
genetics. Nontasting of certain substances, such us 
phenyl-thio-carbamide, is a recessive characteristic in 
man, while tasting is a dominant characteristic (c( 
dominant gene, recessive gene, population genetics) 
teaching machine. A device to provide self-instruction 
by means of a program proceeding in steps following 
each other at a rate determined by the learner: the 
machine is arranged to provide knowledge about the 
correctness or incorrectness of each reply (cf. pro- 
graming). 
telepathy. The claimed form of extrasensory perception 
in which what is perceived depends upon thought 
transference from one person to another (cf. extro- 
sensory perception, clairvoyance, precognition ), 
temperament. That aspect of personality revealed in the 
tendency to experience moods or mood changes in 
characteristic ways; general level of reactivity and 
energy (cf. mood). 
temporal lobe. A portion of the cerebral hemisphere, at 
the side below the fissure of Sylvius and in front of 
the occipital lobe (cf. frontal lobe, occipital lobe, porietal 
lobe). 
tension to complete. The motive that persists when a task 
is interrupted before completion; used to explain the 
fact that under many circumstances incompleted 
tasks are better remembered than completed ones 
(cf. motivated forgetting ). 
test. A collection of items (questions, tasks, ete.) so 
arranged that replies or performances can be scored 
and the scores used in appraising individual differ- 
ences (cf. item, test battery). 
test battery. A collection of tests whose composit 
scores are used to appraise individual differences (c 
item, test). 
test method. A method of psychological investigation 
Its advantages are that it allows the psychologist to 
collect large quantities of useful data from many 
people, with a minimum of disturbance of their rou 
tines of existence and with a minimum of laboratory 
equipment (cf. test, experimental method). 
test profile. A chart plotting scores from a number of 
tests given to the same individual (or group of indi 
viduals) in parallel rows on a common scale, with 
the scores connected by lines, so that high and low 
scores can be readily perceived (cf. trait profile). 
test standardization. The establishment of norms for 
interpreting scores by giving a test to a representative 
population and by making appropriate studies of its 
reliability and validity (cf. norm, reliability, validity ). 
tetany. A physiologically disturbed state of the or- 
ganism merked by widespread intermittent muscular 
contractions and muscular pain; may be caused by 
calcium deficiency as a consequence of defective 
parathyroid secretion (cf. parathyroid glands). 
thinking. Behavior carried on in terms of ideas (repre- 
sentational or symbolic processes); ideational prob- 
lem-solving as distinguished from perceptual solution 
or solution through overt manipulation (cf. associative 
thinking, directed thinking). . 
threshold. The transitional point at which an increasing 
stimulus or an increasing difference not previously 
perceived becomes perceptible (or at which a de- 
creasing stimulus or previously perceived difference 
becomes imperceptible). The value obtained depends 
in part upon the methods used in determining it (cf. 
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thyroid gland. An endocrine gland located in the neck, 
whose hormone thyroxin is important in determining 
metabolic rate (cf. endocrine gland), 

pec The hormone of the thyroid gland (cf. thyroid 

timbre. The quality distinguishing a tone of a given 
pitch sounded by one instrument from that sounded 
by another. The differences are due to overtones and 
other impurities (cf. overtone). 

token learning. An arrangement within operant condi- 
tioning in which a token (e.g., a poker chip) as a 
secondary reinforcer can be exchanged for a primary 
reinforcing stimulus (e.g., food). 

traditional counseling. Counseling based on the acknowl- 
edged expertness and responsibility of the counselor, 
who diagnoses difficulties and advises further steps 
(cf. client-centered counseling). 

trained introspection. Cf. introspection. 

training. Learning that is guided by another individual, 
such as a parent or teacher, or, as in self-training, 
learning that is deliberately undertaken to shape be- 
havior in particular directions (cf. maturation). 

trait. A persisting characteristic or dimension of per- 
sonality according to which individuals can be rated 
or measured (cf. trait profile, type theory). 

trait profile. A chart plotting the ratings of a number of 
traits of the same individual on a common scale in 
parallel rows, so that the pattern of traits can be 
visually perceived (syn. psychograph; cf. trait, test 
profile). 

trait theory. The theory that human personality is most 
profitably characterized by the scores that an indi- 
vidual makes on a number of scales, each of which 
represents a trait or dimension of his personality (cf. 
type theory). 

tranquilizer. A drug such as chlorpromazine or reser- 
pine used to reduce anxiety and relieve depression; 
hence useful in the therapy of mental disorders. 

transfer of training. The effect of prior learning on 
present learning. If learning a new task is facilitated, 
transfer is positive; if the new learning is interfered 
with, transfer is negative (cf. formal discipline, pro- 
active inhibition, retroactive inhibition ) . 

transfer through principles. A theory of transfer of train- 
ing which proposes that new learning is facilitated by 
detecting the applicability of principles or generaliza- 
tions discovered in prior learning (Judd) (cf. transfer 
of training). 4 

transference. In psychoanalysis, the patient's uncon- 
sciously making the therapist the object of emotional 
response, thus transferring to him. responses appro- 
priate to other persons important in the life history 
of the patient. Phe, 

vesting wave theory. A modification by Békésy of the 
place theory of hearing. The theory states that when 
a sound of given frequency enters the ear, a wave 
travels along the basilar membrane and displaces it a 
maximum amount at a certain point, the point de- 
pending on its frequency (cf. basilar membrane, fre- 
quency theory, place theory, volley theory). & 

trial-and-error learning. An expression characterizing 
multiple-response learning, in which the proper he 
sponse is selected out of varied behavior through the 
influence of reward and punishment. Variously de- 
scribed as approximation and correction, fumble and 
success, etc, (cf. multiple-response learning, operant con- 
ditioning). 

trichromatism. Normal colo 
fication of color vision a 


r vision, based on the classi- 
ccording to three color sys- 


tems: black-white, blue-yellow, and red-green. The 
normal eye sees all three; the color-blind eye is 
defective in one or two of the three systems (cf. 
dichromatism, monochromatism ) . 

type theory. The theory that human subjects can profit- 
ably be classified into a small number of classes or 
types, each class or type having characteristics in 
common which set its members apart from other 
classes or types (cf. trait theory). 


uncertainty. In information measurement, the amount 
of information about alternatives that is not yet 
known. The task of transmitting information is to 
reduce uncertainty by reducing the alternatives re- 
maining (cf. information measurement). 
unconditioned response. The response given originally to 
the unconditioned stimulus used as the basis for 
establishing a conditioned response to a previously 
neutral stimulus (cf. conditioned response), 
unconscious motive. A motive of which the subject is 
unaware, or aware of in distorted form. Because there 
is no sharp dividing line between conscious and un- 
conscious, many motives have both conscious and 
unconscious aspects. 
unconscious processes. (1) Processes, such as wishes or 
fears, that might be conscious but of which the sub- 
ject is unaware. (2) Less commonly, physiological 
processes of the body (circulation, metabolism, etc.) 
that go on outside of awareness (cf. consciousness). 
utricle. Cf. vestibular sacs. 


validity. The predictive significance of a test for its 
intended purposes. Validity can be measured by a 
coefficient of correlation between scores on the test 
and the scores which the test seeks to predict, i.e., 
scores on some criterion (cf. criterion, reliability). 

variable. One of the stimulus, response, or background 
items undergoing study in an experiment (cf. de- 
pendent variable, independent variable ). 

variance. The square of a standard deviation or stand- 
ard error. 

variation. Cf. measure of variation. 

verbal defect. One of Head’s classes of aphasia, involv- 
ing the defective forming of words, e.g., speaking one 
number for another without awareness of the error 
(cf. aphasia). 

verbal report. A statement in words by a subject; often 
an account of his subjective, conscious experiences, 
thus making them accessible for study (cf. behavior). 

verification. The final step in creative thought proposed 
by Wallas. For the mathematician or scientist, veri- 
fication is in the form of logical or experimental 
proof. For the artist, verification consists ina review, 
to determine whether or not the artistic creation ex- 
presses what is intended (cf. preparation, incubation, 
illumination). 

vestibular sacs. Two sacs in the labyrinth of the inner 
ear, called the saccule and utricle, which contain the 
otoliths (“ear stones”). Pressure of the otoliths on 
the hair cells in the gelatinous material of the utricle 
and saccule gives us the sense of upright position or 
departure from it (cf. equilibratory senses), 

visual area. A projection area lying in the occipital lobe. 
In man, partial damage to this area produces blind- 
ness in portions of the visual field corresponding to 
the amount and location of the damage (syn. striate 
area). x 

visual field. The total visual stimuli acting upon the eye 
when it is directed toward a fixation point. 

visual purple. A light-sensitive substance contained in 
the rods of the eye (syn. rhodopsin) . 
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volley theory. A modified frequency theory of hearing 
proposed by Wever and Bray which suggests that the 
frequency of the stimulus may be represented in 
bundles of fibers in the auditory nerve responding 
somewhat independently, so that the frequency is 
represented by the composite volley, even though no 
single fiber carries impulses at that rate (cf. frequency 
theory, place theory, traveling wave theory). 

voluntary action. Self-initiated action (cf. operant be- 
havior). 


wage-incentive plan. A plan for increasing output per 
worker by paying a bonus for added output. A form 
of piece-rate pay. 

weighted items. If one item (or a single test in a battery 
of tests) has been found to predict better than an- 
other, it is assigned a higher weight, so that it will 
influence a composite score more than the item (or 
test) of lower predictive value. 

whole learning. Learning a multiple-response task as a 
unit, e.g., memorizing a long poem from beginning 
to end without separate practice of the parts (cf. part 
learning), 

word-association experiment. An experiment designed for 
studying associative processes in which the subject 
responds to a stimulus-word by saying as promptly 
as possible the first word that he thinks of (cf. free 
association, controlled association), 


working through. In psychoanalytic therapy, the process 
of reeducation by having the patient face the same 
conflicts over and over again in the consultation 
room, until he can independently face and master 
the conflicts in ordinary life. 
work inhibition. A psychoneurotic reaction whereby a 
person is unable to work at his occupation although 
able to carry on other usual activities (cf. psychoneu- 
rotic reaction). 


X-chromosome. A chromosome which, if paired with an- 
other X-chromosome, determines that the individual 
will be a female. If it is combined with a Y-chromo- 
some, the individual will be a male. The X-chromo- 
some transmits sex-linked traits (cf. chromosome, 
sex-linked trait, Y-chromosome). 


Y-chromosome, The chromosome which, combined with 
an X-chromosome, determines maleness, Its role in 
sex-linked traits is as though it carried only recessive 
genes (cf. chromosome, sex-linked trait, X-chromosonie), 


zest. In mental health, the ability to take a hearty in- 

terest in living, to seek out Opportunities for usetul 
activity, recreation, good fellowship; to be distin- 
guished, however, from frenzied overactivity (cf. 
mental health). 
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ii 8; verbal reports in study of, 7; voting, 571-72, 572, 
574 
Behavior genetics, 423-28, 609 
Behavioral sciences, 8, 614 
Behaviorism, 17-18, 19, 20, 349, 608-09, 614 
Belief, 566 
Bell, Alexander Graham, 235 
Bell Telephone Laboratories, 235 
Berkeley Growth Study, 429 
Biceps, 32 
Bimodal distribution, 426, 427, 614 
Binary digit, 354 
Binet, Alfred, 401, 404 
Binocular cues, see Stereoscopic vision; Stereophonic 
hearing 
Biology, 34; psychology related to, 8 
Birth order and personality, 90-91 
Bit, in information theory, 354, 614 
Bladder control, training in, 72-73, 78 
Blind spot, 226 
Blood: and emotional excitement, 159, 161; pressure, 
159-61, 160, 164, 614; sugar in, 161; volume, 159- 
61, 160, 164, 614 
Body image, 493 
Body-sense area, 44, 614-15 
Body types, in personality theory, 468-69 


666 | 


Brace Motor Skills Test, 101 

Brain, 3, 41, 606; alpha waves of, 40; electrical stim- 
ulation of, 38-39, 39; evolution of, 36-37; extirpa- 
tion experiments on, 6, 38, 46; hemispheres of, 
43; injury to, 38, 415; lobes of, 43; memory traces 
in, 294; organization of, 37-42; study of, methods 
for, 37-39; surgery on, in animals, 6, 38; and think- 
ing, 349-51; tumor of, 38; visceral, 42; see also 
Cerebral cortex 

Brain stem, 40, 615 

Brainstorming, 358 

Brainwashing, 568 n., 576-78, 615 

Breast-feeding, 76, 76 

Brightness, 187-89, 229-30, 615 

Brightness constancy, 187, 188, 788, 189, 615 

Brill, A. A., 20 

Broca’s speech area, 45, 615 


California First-Year Mental Scale, 429 

California Pre-school Scale, 429 

California Psychological Inventory, 114 

Calorimeter, 41 

Camouflage, 196 

Cannon, Walter B., 58, 161, 162, 360, 360 n. 

Cardiac muscles, 31, 615 

Cardinal disposition, 472-73, 615 

Case history, 13 

Caste, 615 

Castration, in sex drive of rat, 136, 615 

Categorization (stereotyping), 553, 560-61 

Catharsis, emotional, 181; see also Abreaction 

Cattell, J. McKeen, 15 

Cattell, Raymond B., 473, 474, 475 

Cattell’s 16 PF Questionnaire, 455 

Cell body, of neuron, 52 

Center (nerve), 51, 615 

Centile scale, 379, 396, 615 

Central disposition, 472-73, 615 

Central nervous system, 3, 51, 162, 615 

Centralist position, 349, 615 

Cerebellum, of dogfish, 37, 37 

Cerebral cortex, 37, 39, 42-46, 615; association areas 
of, 45-46; and emotional expression, 162-63; local! 
ized functions of, 42; projection areas of, 43, 43, 
44-46; of shrew, 38 

Cerebral hemispheres, 43, 44, 45, 615 

Cerebrum, 42, 43, 44; of dogfish, 37 

Chance events, 377 

Character-psychology, 7 

Chemical integration, 32, 615 

Chicks, experiments with, 328 

Childhood (children), 615; aggressive behavior in, 87, 
88, 89, 141-42; attitudes, influenced by television, 
574-75; birth order in, and personality, 90-91; dis- 
ciplinary practices in, 91-92; feeding problems in, 
91; frustration in, 504-10; and heredity, 428-36; lan- 
guage learned in, 71, 85-87; language in thinking 
of, 347-48; laughter in, 175-76, 177; maturation 
and training in, 70-74; and mental subnormality, 
412-17; and mentally gifted, 417; play activities in, 
87; psychosexual development in, 478; psycho- 
social crises in, 479; retardation in, 412, 413-14, 
416; school as influence in, 93; sex roles in, 87-88: 
sibling rivalry in, 88-90; social relationships in, 
outside home, 92-93; therapy in, 535-36; see also 
Adolescence; Infancy; Intelligence quotient; In- 
telligence tests 

Chimpanzees: dominance-submission among, 139-40; 
fear in, study of, 169-70; in food experiments, 133; 
insight of, in problem-solving, 274-75; rate of de- 
velopment vs. rate of human infant, 69-70; reared 
in dark, 68; vending machine operated by, 262 
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Chimp-o-mat, 262, 264 in repeated disagreement with majority, 557; in 
China: brainwashing in, 576-77, 578; emotional ex- theories of learning, 485; in threatened punishment, 
i pression in, 168 329; in voting behavior, 571, 573 
Chlorpromazine, 528, 547, 615 Conformity, 555-60 
Cholinesterase, 55 Conjunctive concept, 347, 616 
Chromatic colors, 227, 229, 615 Connectors, 48, 51 
Chromosomes, 424, 425, 425, 615 Connotative meaning, 343, 344, 616 
Chronological age, 615; and intelligence tests, 401, Conscience, 92, 449, 484, 616 
405 Consciousness, 7, 17 
Circulatory system, 32 Conscious processes, 7, 616 
Clairvoyance, 216, 217, 218, 220, 615 Consolidation theory, 312-13 
Clark, Kenneth E., 601 Consonant tones, 237 
Class, 615 Construct validity, 398-99, 616 
Class interval, 371, 615 Consummatory behavior, see Goal activity 
Classical conditioning, see conditioning, classical Content validity, 398-99 


trophobia, 524, 615 Continuity principle, 194, 195, 195 


nliness training, of infants, 78, 615 Control group, and experimental group, 25, 616 

Clerical aptitude tests, 394 Controlled association, 336-37, 616 
Client, 615 Conversion reactions, 524, 616 
Client-centered counseling, 532-34, 534 Cornea, 225 
Clinical prediction, 465, 466 Corpus callosum, 616 
Clinical psychology, 530, 600, 615 Correlation: coefficient of, 15, 25-27, 385-90, 397, 
Clique, 615 434, 615; product-moment, 385, 386, 387; rank- 
Closure principle, 194, 195-96, 196 difference, 385-86 
Cluster analysis, 474, 615 Cortex: adrenal, 33; cerebral, see Cerebral cortex 
Cochlea, 233, 235, 248, 615 Cortisone, 34 
Cockroach, experiment with, 299 Counseling: client-centered, 532-34, 534; psychologist 
Coding, of information, 354 in, 600, 616; traditional, 532; vocational, 589-91; see 
Coefficient of correlation, 15, 25-27, 385-90, 397, 434, also Vocational guidance 

615 Creative thinking, 337, 342, 359-65, 616 
Coercive persuasion, see Brainwashing Criminal, I.Q. of, 603 
Cognitive balancing, 554-55 1 Criterion, test, 396, 398, 456, 617; see also Validity 
Cognitive dissonance, 616; see Dissonance reduction Critical flicker frequency, 202, 617 
Cognitive styles, 489 Ainge Critical ratio, 383, 384, 385, 617 
Cognitive theory, 20, 20 n., 23, 616; of motivation, Critical scores, 399, 400, 617 

150-54 al: Critical thinking, 337, 341-42, 617 
Color, 227, 228-33; codability of, 348-49; vision, Crocker-Henderson Odor-Classification, 241 

theories of, 231-33; see also Light Cubes, Necker, 197, 198, 198 
Color blindness, 230-31, 232, 303, 616 Cues to distance, see Distance cues 
Color constancy, 187, 188, 189, 616 Cue-stimulus theory, 150, 617 

l Color contrast, 230, 232, 233 Culture, 3; masculinity and femininity in American, 

Color-mixture primaries, 229, 616 112-13; emotional expression within, 168; experi- 
Color vision, theories of, 231-32 ences common to, 448-49; permissive vs. restrictive, 
Color wheel, 230 104; repressive, 517 
Columbia University, 18 F ., Culture-fair test, see Intelligence tests 
Common trait, 473; see also Source trait; Surface. trait Cupula, 247 
Communications: mass media of, 572-75; people influ- Curiosity, as drive, 132 

enced by, 572-76 Curves: learning, for skill, 269-70, 271, 271, 273; 
Communism, brainwashing by, 577, 578 normal, in statistics, 376-77, 378; of reminiscence, 
Comparative psychology, 6-7, 15-16, 605-06, 616 293, 293-94; of retention, 291-93 
Compensation, 518, 616 Cybernetics, 617 
Complementary colors, 229-30, 616 Cyclothyme temperament, 469, 617 


Complex, and emotion, 171-72, 616 

Compulsive behavior, 515-16, 516 Dark adaptation, 228, 617 

Compulsive personality, 480, 616 pervin spats ls, 16, 34, 365 

Computer, electronic, 358-59, 606-07 Devibel, 233617 » 617 

Concepts, attainment of, 345-47 D fe 3 chant 510-18, 525, 617: 

Concomitant variation, 24, 25 Se pee es Mees) O S a 
a. s served by, 511; satisfactory adjustment not pro- 


Ponce poo 328799, 616 vided by, 520; self-deception in, 511 ff. 
Contes RSE: 14, 253-56, 616 ip A cause of frustration, 498-99 


Conditioning, classical, 253-58; deductive use of prin- Delayed-response experiment, 617 


ciples of, 266, 616; direct analogy as extension Of Delinquency, juvenile, 23, 95, 107-08, 531, 531, 60 
principles of, 266; emotional, 170; operant, 253, 254, Delusion, Ss. 617 á à ia 


258-67; second-order, 261 Dendrites, 52, 53, 617 

Cones of retina, 226, 227, 227, 228, 231, 233, 616 Denial, 511-12, 617 

Confidence limits, in statistics, 384, 616 Denotative meaning, 343, 617 

Conflict, 4, 23, 499, 616; in adolescence, sex as source Dependency motive, 137-39, 617; see also Affiliative 
of, 104; approach-approach, 499; approach-avoid- motive 


| ance, 500-01; avoidance-avoidance, 500; industrial, Dependent variable, 10, 10 n., 11, 24, 25, 269, 617 
| 596-98; parent-child, 105-06; produced in rat, 5; Depth perception, 202-10, 617 
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Descartes, René, 14, 361 
Descriptive statistics, 370, 617 
Design, experimental, 24-25, 390, 619 
Destructiveness, as consequence of frustration, 505-07 
Detection of signals, 617 
Determinism vs. freedom, 147-48 
Developmental explanation, 22, 23, 617 
Developmental theories of personality, 476-83, 487, 
488 
Deviation: mean, 374, 624; standard, 374, 375, 633 
Deviation 1.Q., 406, 411, 411 n., 617 
Diary of development, in case history, 13 
Dichromatism, 230, 617 
Difference equation, 285, 617 
Difference threshold, 223, 617 
Difference tone, 237 
Differential Aptitude Tests, 586 
Differential forgetting theory, 312 
Digit span test, 407 
Digit symbol test, 407 
Dimension, 229, 617 
Direct aggression, 506, 617 
Directed thinking, 336, 337, 341-42, 617 
Discipline, formal, theory of, 316-17 
Discovery, scientific, 359-62 
Discrimination, 257-58, 259, 277, 617-18; inferior 
perceptual, 334 
Discrimination reversal, 277 
Discriminatory stimulus, 257-58, 618 
Disguise, 512, 617 
Disgust, 168 
Disjunctive concept, 347, 618 
Displaced aggression, 506-07, 618 
Displacement, 477, 618 
Disposition, see Motivational disposition; Personal dis- 
positions 
Dissociation, 515, 618 
Dissonance, 152, 153, 237, 618 
Dissonance reduction, 558, 559 
Distributed practice, 269, 618; vs. massed practice, 
311-14 
Distance cues, 205-08, 618; see also Depth perception; 
Stereoscopic vision; Stereophonic hearing 
Dogfish brain, 36-37, 37 
Dog: conditioned stimulus in, 253-54, 254, 256; 
experiments with, on insensitivity to pain, 68 
Dominance, behavioral, 139, 618 
Dominant gene, 424, 618 
Dowsing, 219, 219 
Dream, 50, 148, 337; as associative thinking, 338-41; 
as incubation process, 361; psychoanalytical inter- 
pretation of, 544; wish-fulfillment in, 484 
Drive(s), 128-37, 607, 618; activity, 132; curiosity, 
132; emotions as, 167, 172-75; hunger, 128-31; 
manipulation, 132, 133; maternal, 135-36; measure- 
ment of, 134-35; needs distinguished from, 149; 
pain, 132; sex, 136-37; thirst, 131-32; see also 
Motives 
Drive-reduction principle, 149, 618 
Drosophila (fruit fly), experiments with, 427, 428 
Drug addiction, 132 
Duckling, imprinting in, 67, 67 
Duct gland, 32, 618 
Ductless (endocrine) gland, 3, 32-34 
Duke University, 219 
Dynamometer, 10, /0, 618 
Dynamics, theories of personality, see Interactive 
theories; Personality dynamics 


Ear, 233, 235, 246-47 


Eardrum, 233, 618 : 
Earnings, of professional and business men, 585 
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Ebbinghaus, Hermann, 272, 281, 291, 292, 293 

Ecology, 8 

Ectomorphic component, 469, 618 

Ectomorphy, 469 

Education: and intelligence, 438-39; and psychology, 
603 

Edwards Personal Preference Schedule, 142, 455 

EEG (electroencephalogram), 39, 40, 53, 54, 341, 618 

Effectors, 49, 50, 51, 618 

Efferent nerves, 51, 52, 618 

Efficiency, in work, 593, 594 

Ego, 491 

Ego-integrative motive, 144-48, 618 

Ego involvement, 151, 618 

Ego theory, 155, 484-85, 618 

Ego threat, 303, 304 

Einstein, Albert, 361, 362 

Elections, study of, 571-72, 572, 574 

Electrical stimulation, of brain, 38-39, 39, 45 

Electroconvulsive shock therapy, 547, 618 

Electrodes: attached to finger, 537, 538; attached to 
outside of skull, 40; in stimulation of brain, 38-39, 
39 

Electroencephalogram (EEG), 39, 40, 53, 54, 341, 618 

Electronic computer, 358-59, 606-07 

Electrophysiology, 242 

Embeddedness, 198, 198, 200 

Embryo, 38, 64 

Embryology, 8, 64-66 

Emergency reactions, 162, 618 

Emergency theory of emotions, 360 

Emotion(s), 3, 4, 158-81; activation theory of, 167; 
adaptive significance of, 178; attitudes as tenden- 
cies to experience, 171; bodily changes in, 159-61; 
and complex, 171-72; conditioned, 170; control 
of, 179, 180, 181; development of, 167-72; differ- 
entiation among, 163-67; disruptive, 178; and drive, 
167, 172-75; emergency theory of, 360; as goals, 
175; in infancy, 167-68, 170, 170; intensity of, 158, 
178; James-Lange theory of, 163; as judged from 
photographs, 165-66, 169; learning how to express. 
168-70; maturation of, 167-68; in mental health, 
548-49; and motivation, 172-78; as obstacles to 
learning, 331-33; physiological mechanisms in, 16l- 
63; physiological responses in, 164, 165, 167: 
pleasant, 158, 166; preferences as tendencies to 
experience, 171; and prejudice, 171; range of, 158- 
59; rejection-attention axis of, 166; release of, 179, 
180, 181; suppression of, 179, 180, 548; unpleasant, 
158, 166, 548 

Emotional indicator, 159-61, 160, 164, 618 

Emotional state, 158-67, 178-81, 618 

Empiricism vs. nativism, in space perception, 208, 210 

Employee selection and training, 592-93, 593 

Endocrine glands, 3, 32-34, 161, 470, 618 

Endolymph, 247 

Endomorphic component, 618-19 

Endomorphy, 469 

Environment: cellular, of growing tissue, 65-66; de- 
linquency affected by, 531, 53/; external, and 
growth, 65; and heredity, 423, 430 ff., 434, 437-44; 
and maturation, 65-66 

Environmental stimulation, 440 

Envy, 174, 619 

Epilepsy, 45, 547 

Equilibratory senses, 246-48, 619 

Erikson, E. H., 450, 478, 479 

Errors of measurement, 381, 382, 619 

Escape learning, 329, 619 

Eskimos, 373; language of, 348 

ESP, see Extrasensory perception 

Estes statistical model, 282-85 


Esthesiometer, 247 

hetics, 609 

strogen, 619; see Hormones 

Estrus cycle, 135-36, 139, 619 

Ethnic groups, and intelligence, 441, 442 

Ethologist, 67, 619 

tachian tube, 233 

vidence, legal, 602 

Evolution, theory of, 15, 16, 21, 34, 605-06 

s , 174, 543, 608 

ectation-value theories of motivation, 152-54, 619 

xperimental design, 24-25, 390, 619 

erimental group, and control group, 25, 619 

‘xperimental psychology, 9-11, 14, 599-600, 619 

Explanation: developmental, 23, 23, 617; interactive, 
22, 23, 622 

cit movements, 17, 619 

xploratory behavior, 132, 619 

sor muscles, 32 

External ear, 233 

Extinction, 256, 256, 259, 261, 265, 283, 619 

Extirpation experiments, on brain, 6, 38, 46 

Extrasensory perception (ESP), 216-20, 619 

Extrovert, 470, 471, 619 

Eye, 225-27, 228, 233 


Factor analysis, 619; in intelligence tests, 408-10, 420; 
in introversion-extroversion tests, 471; of trait data, 
473, 474 

Factors of advantage, 211, 619 

aculty psychology, 14, 619 

False positives and negatives, in personality inventory, 
456 

Familiarity, and affective preference, 552 

Fantasy, 508, 619 

Fear, 163, 169; appeal to, in communications, 576; as 
drive, 172-73; in infancy, 163, 170, 170; physio- 
logical responses in, 164, 165, 167; symptoms of, 
in combat flying, 159 

Feedback, 163, 619 

Feeding: in infancy, 75-76; problems of, in childhood, 
91 

Feeling, 158, 566 

Feeling tone, 619 

Ferenczi, Sandor, 20 

Fetus, 65 

Field dependency, 619 

Field independence, in perception, 215, 619 

Field properties, 619 

Field theory, 19, 20, 619; Lewin’s, 485-86 

Figure-ground perception, 19, 79, 193-94, 
415, 552-53, 619 

Finger-dexterity test, 395 

Fissure of Rolando, 43, 44, 619 

Fissure of Sylvius, 43, 619 

Fixation, 480, 619 

Fixed-alternative question, 569, 619 

Flatworm: nerve net in, 36; regeneration in, 66 

Fleming, Alexander, 360 

Flexor muscles, 32 

Forebrain, 36, 46, 619; of dogfish, 37, 37 

Forgetting: course of, 291-94; differential, 312; 
through distortion, 295-98; disuse theory of, 294. 
95; and inhibition, 298-301; motivated, 301-04; 
nature of, 294-305; passive decay theory of, 294- 
95; see also Amnesia: Repression; Retention 

Formal discipline, theory of, 316-17, 620 

Foster parents, 430-32 

Fovea, 225, 226, 227, 228, 620 

Fraternal twins, 70, 434, 435, 436, 437, 437, 528, 620 

Free-answer question, 569, 620 

Free association, 21, 336, 543, 546, 620 
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Freedom vs. determinism, 147-48 

Free-floating anxiety, 524 

Frequency, of sound wave, 234, 235, 236, 237, 239 

Frequency diagram, 371, 371, 378 

Frequency distribution, 370-71, 620 

Frequency theory of hearing, 238, 239, 620 

Freud, Sigmund, 16, 20, 21, 80, 137, 141, 148, 154, 
a 289, 338, 484, 518, 530, 541, 542, 542 n., 543, 

28 

Frog: local signs in, 245, 245; transplantation experi- 
ment on, 65, 66 

Frontal lobe, of brain, 43, 620 

Fruit fly, experiments with, 427, 428 

Frustration, 620; consequences of, 504-10; in infancy, 
81, 138; nature of, 498-504; in psychoanalytic the- 
ory, 155 

Functional autonomy 473, 620 

Functional fixedness, 354, 356, 357, 357, 358, 620 

Functional illness, 525, 526, 527 

Functional inference, 553 

Functional psychosis, 525, 620 


Gallup poll, 568, 574 

Galton, Francis, 15, 377 

Galvanic skin response (GSR), 159, 180, 537, 538, 
20 

Ganglia, 51, 620 

Gangs, boys’, 106, 107, 108 

Gastrointestinal motility, in emotion, 161, 620 

“Gating” mechanism, 51 

General adaptation snydrome, 57, 57, 58, 606, 620 

General aptitude, 394, 620 

General factor, 410, 620 

Generalization, 553, 620 

Genes, 34, 424, 620 

Genetics, 8, 34, 55, 55 n., 423-28, 609, 620; popula- 
tion, 425-26, 628; see also Heredity 

Genital stage, 478, 479, 620 

Genotype, 424, 620; variance of, 444 

Gestalt psychology, 19-20, 22-23, 194, 196, 197, 202, 
486, 553, 620 

Glands, endocrine, 3, 32-34, 161, 470, 618 

Glia cells, 55, 620 

Goal(s): in achievement motivation, 146, 149, 151, 
152, 620; emotions as, 175; of learning, 326; see 
also Incentive 

Goal activity, 149 ff., 620 

Gonads, 32 

Gradient: of approach and avoidance, 501, 502, 502, 
503, 503, 620; of generalization, 256, 257, 620-21; of 
texture, 206, 621 

Grandeur, delusions of, 525 

Graphic rating scale, 462, 621 

Graphical presentation, method of, 24 

Group pressure, 555, 556, 560 

Group test, 411, 621; see also Individual test 

Group therapy, 534-35, 621 

Grouping, 552-53; see also Figure-ground perception 

Growth, 3, 64; age of maximum rates of, 98; in 
height, 97, 98, 99-100; plasticity in, limits of, 65, 
66; see also Maturation 

GSR, see Galvanic skin response 

“Guess Who” test, 106-07 

Guidance, vocational, see Vocational guidance 

Guilt culture, 516-17, 621 

Guilt feeling, 174, 517, 607 

Guinea pig, fetus of, 65, 65 


Habit(s), 150, 252, 258, 274, 621; Hull’s formula for 
formation of, 281; in ‘personality development, 481; 
sensorimotor, 253: verbal, 253 

Hair cells, of organ ‘of Corti, 233 
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Half-split technique, use of, in information theory, 
352-54 

Hall, G. Stanley, 15, 20, 162 

Hallucination, 9, 525, 621 

Halo effect, in rating, 463 

Hamster, as experimental animal, 54 

Hand, evolution of, 34 

Harvard University, 15 

Hearing, see Auditory sense; Ear 

Heart rate, in emotion, 161 

Hedonism, 175, 621 

Height: annual increments in, 98; growth in, 97, 98, 
99-100; resemblance in, of children of same par- 
ents, 434, 434 

Helmholtz, Hermann von, 232, 233, 238 

Hemispheres, cerebral, 43, 44, 45 

Heredity, 8, 34; in animal behavior, 426-28; and en- 
vironment, 67, 423, 430 ff., 434, 437-44; in human 
behavior, 428-37; and mental illness, 436-37, 528; 
and musical talent, 433; in schizophrenia, 528; see 
also Genetics 

Hering theory of color vision, 232, 233 

Heterosexuality, 154, 621 

Heuristic methods, 358, 359, 621 

Hilgard, J. R., 79 n., 90 n. 

Hilprecht, Hermann, 361 

Hindbrain, 36, 40, 621; of dogfish, 37, 37 

Hitler, Adolf, scapegoating by, 561 

Hobbes, Thomas, 14 

Homeostasis, 40, 55, 56, 58, 621 

Homeostats, in body, 40, 41, 621 

Homo sapiens, 34 

Homosexuality, 154, 621 

Hope, as counterpart to anxiety, 174, 175 

Hopi Indians, 70, 80 

Hormones, 32, 33, 136-37, 161, 621 

Hue, 229, 621 

Hull-Spence theory of learning, 281-82 

Human factors research, 8, 223, 591, 594-95, 595, 621 

Humanistic psychology, 608, 609 

Hume, David, 14 

Hunger, 126, 127, 128-31, 621 

Hunger drive, 128-31, 621 

Hunger pangs, 128, 621 

Hydra, nerve net in, 35 

Hyperurbanism, 86, 621 

Hypnosis, 9, 16, 289, 513, 566-67, 567, 568, 568 n., 
621 

Hypothalamt. 3, 40, 41, 131, 162; of dogfish, 37, 37, 

1 


Hypothetical construct, 297, 621 
Hysteria, 524 


Id, 484, 485, 621 

Idea, as representational process, 336 
Ideal self, 492 

Ideals, adolescent, 108 ff. 

Identical components theory, 317, 621 
Idenhical twins, 72, 73, 434, 435, 436, 437, 437, 528, 

21 

Identification, 514, 621 

Identification figures, 87, 450, 621 
Identity formation, 450-51, 621 

Idiot savant, 621 

Illumination, 360, 622 

Illusions, perceptual, 198-201, 622 
Image, 345 

Imitation (similance), 126, 622 
Immediate memory span, 306, 622 
Implicit language habits, 349 
Implicit movements, 17, 622 
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Imprinting, 66-67, 622 

Impulse, nerve, 52-53 

Incentive, 149, 150, 153, 622 

Incubation, 360, 361, 622 

Independent variable, 10, 10 n., 11, 24, 269, 622 

Individual, and personality syndrome, 488-91 

Individual differences, 15, 390, 393-420, 622; see also 
Intelligence; Heredity; Intelligence tests; Aptitude 
tests; Achievement tests 

Individual test, 411, 622 

Individuality, 4 

Industrial psychology, 591-98 

Infancy, 64, 622; breast-feeding in, 76, 76; crying in, 
occasions for, 169; emotional responsiveness in, 
167-68, 170, 170; fear in, 163, 170, 170; feeding 
in, 75-76; frustration in, 81, 138; insecurity in, 
aftereffects of, 78-84; measurement of psycholo 
development in, 428-29; and mothering, 76-78, 79, 
80; muscular activity in, 69, 70; orderly behavior 
patterns in, 69-70; perception in, 187; psychose ual 
development in, 478; psychosocial crises in, 479; 
socialization in, 74-78; sucking needs in, 76; walk- 
ing learned in, 72 

Infant debility, 79, 622 

Inference, 7, 7 n.; functional, 553; statistical, 633 

Inferiority complex, 172 

Information: coding of, 354; half-split technique in 
use of, 352-54; measurement of, 354, 622 

In-group, 106, 560, 561, 622 

Inhibition, 256; proactive, 298, 299-301, 628; recipro- 
cal, 538, 630; retroactive, 298, 299, 631 

Inner ear, 233, 246, 622 

Innervation, reciprocal, 32, 630 

Insecurity, 78-84, 174 

Insight: in problem-solving, 274-77, 280, 630: in 
psychoanalysis, 545, 630 

Instinct, 607, 630; controversy on, 67 

Insulin, 32, 622 

Insulin shock, 32, 622 

Tnstiinte for Personality Assessment Research, 364, 

4 

Integration: chemical, 32-34, 615; mechanical, 30, 
624; neural, 34, 625; within organism, 30-34; of 
personality, 450 

Intelligence, 4; adult, 411-12, 413, 417-19; defined, 
404, 622; and education, 438-39; and ethnic groups, 
441, 442; extremes of, 412-19; hereditary compo- 
nent in, 428-36; national differences in, analysis of. 
440, 441, 442; occupational level related to, 439-40; 
racial differences in, analysis of, 440, 441, 442-44; 
sppormal, 412-17; wisdom differentiated from, 

Intelligence quotient, 405-06, 429, 430, 431, 622; in 
American children of foreign parentage, 442, 442; 
in adult intelligence, 411, 412; of criminals, 603; 
of foster children, 430, 431, 431, 432, 432; in men- 
tally gifted children, 417, 418; in mentally sub- 
normal children, 414, 415, 416; and racial differ- 
ences, 443, 444 

Intelligence tests, 4, 15, 178, 401-20; adult, 411-12, 
413, 417-19; culture-fair, 402-03, 617; diagnostic, 
406-10; factor analysis in, 408-10, 420; item selec- 
tion in, 401-02, 403-04; present status of, 419-20; 
rapport in, 441 

Intensity (emotion), 158-59, 178, 622 

Interaction of two people, in person perception, 554 

Interactive explanation, 22, 23, 622 

Interactive theories, see Personality dynamics, theo- 
ries of 

Interests: personality reflected in, 453; tests for, in 
vocational guidance, 587, 587-89, 589 


Intergroup tension, 560-63 

Intermittent reinforcement, 260-61, 262, 622 

International Intelligence Test, 442 

Interpersonal relatedness factor, in emotion, 166 

Interpersonal relations, 555-63 

Interpretation, in psychoanalysis, 544, 622 

Interpretive therapy, 536, 622 

Interval scale, 381, 622 

Intervening variable, 50, 622 

Interview, 13, 622 

Interview analysis, 539, 540, 540 

Intracerebral process, 50, 623 

Intrapsychic process, 477 

Intrinsic cortex, 46, 623 

Intrinsic motivation, 326-27, 623 

“Intrinsic system” (Pribram), 46 

Introspection, 13, 13 n., 14, 17, 19, 623 

Introversion, 470, 471, 623 

Investigatory response, 133, 623 

lowa, University of, 430, 432 

Iris, 225, 225 

Irrationality, in problem-solving, 518-20; see also De- 
fense mechanisms 

Isolation chamber, experimental, 56 

Item, 401-04, 623 


James, William, 15, 163, 187, 336, 337, 337 n., 358, 
463. 473, 607 

James-Lange theory of emotions, 163, 623 

J-curve, 623 

Jealousy, 174, 477, 478, 623 

Jellyfish, nerve net in, 35, 35 

Johns Hopkins University, 15 

Jones, Ernest, 20 

Jordan, David Starr, 298 

Judd, Charles H., 317 

Jung, Carl G., 20, 470 

Juvenile delinquency, 23, 95, 107-08, 531, 531, 603 

Just-noticeable difference, 623; see Difference thresh- 
old 


Kekule, Friedrich, 361 
Kierkegaard, S., 174 
Kinesthesis, 245-46, 623 
Klinefelter’s syndrome, 424, 425 
Knee jerk, 49 

Koffka, Kurt, 19 

Kohler, I., 193 

Kohler, Wolfgang, 19, 274 


Laboratory, psychological, 9-11, 14 

Labor-management relations, 596-98 

Lack, as cause of frustration, 498 

Ladd-Franklin theory of color vision, 232 

Land polaroid camera, 233 oe 

Language, 342 ff., 609; in children’s thinking, 347-48; 
and forms of thought, 348-49; learned in childhood, 
71, 85-87; see also Problem-solving; Thinking; 
Learning 

Language habits, implicit, 349 

Late adolescent phase, 97-98, 623 

Latency, 623 

Latent content, of dreams, 338, 623 

Latent learning, 279, 279, 623 

Laughter, 175-77 

Law, and psychology, 602-03 

Law of effect, Thorndike’s, 265, 623 

Lawrence, M., 207 

Lay psychoanalyst, 530 n. p 

Learning, 3, 4, 14, 20, 22, 607, 608; as achievement 
of understanding, 274-80; and anxiety, 332-33; 
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associative, 252-53, 265-66, 281; cognitive, 253; 
defined, 64, 252, 623; of emotional expression, 
168-70; emotions as obstacles to, 331-33; Estes 
statistical model of, 282-85; food preferences dis- 
torted by, 130; Hull-Spence theory of, 281-82; 
irrelevant, 333-34; latent, 279, 279; management 
of, 311-34; mathematical models of, 281-85; and 
maturation, 70-74; and meaningfulness, 315-16; 
motivational control of, 325-31; multiple-response, 
253, 267-74; nature of, 252-85, 312-14; paired- 
associates, 272, 273; by parts and wholes, 314-15; 
and personality development, 480-81; and person- 
ality dynamics, 485; place, 278, 278-79; plateau in, 
270; programed, 4, 319-25, 607-08; punishment and 
reward in control of, 325-31; pursuit-rotor, 269, 
270, 270; readiness for, through maturation, 72; 
reward and punishment in control of, 325-31; self- 
recitation method in, 305, 306; sign, 277-79; of 
skills, 268-72; statistical model of, 282-85; through 
stimulus substitution, 255, 263; and teaching ma- 
chine, 324-25; tension as aid to, 178; theories of, 
252-85, 312-14; token, 262; understanding achieved 
by, 274-80; by wholes and parts, 314-15; see also 
Insight; Training 

Learning curves, 269-70, 271, 27/, 273, 623 

Legal psychology, 602-03 

Lens of eye, 225, 225, 226 

Leonard, William Ellery, 173 

Level of activation factor, 166 

Level of aspiration, 151-52, 623 

Leveling, 295, 623 

Lewin, Kurt, 19, 20; field theory of, 485-86 

Lewis, Sinclair, 449 

Libido, 154, 623 

Lie detector, 180, 780, 181, 623 

Life-space, Lewin’s theory of, 485-86 

Light, mixture of, 229; and shadow, perception of, 
206, 207; see also Color 

Light adaptation, 227-28, 623 

Limbic system, 42, 46, 623 

Linear operator, 623; see Difference equation 

Lobster, equilibratory organ of, 247 

Localized functions, 42-46, 623 

Local signs, 245 

Location constancy, 187, 192-93, 624 

Locke, John, 14 

Locomotive God, The, 173 f 

Locomotor exploration, 133, 624 

Lodge, Oliver, 218 

Loudness, 235, 236, 238, 239, 240, 624 

Lysergic acid derivative (LSD-25), 528, 624 


Maladjustment, 522-23 i 

Malaise vs. zest, 523 

Malebranche, N. de, 200 

Manic-depressive psychosis, 468, 469, 624 

Manic disturbance, 453 

Manifest content, of dreams, 338, 340, 624 

Manipulation, as drive, 132 

Marriage, happiness in, 114-15 

Masochism, 141, 624 

Mass media of communication, 572-75 

Massed practice, 269, 624; vs. distributed practice, 
311-14 

Masturbation, 104 

Maternal drive, 135-36, 624 

Matrix intercorrelation, in study of emotion, 167 

Maturation, 3, 64, 67, 69-74, 624; as embryological 
development, 64-66; of emotional patterns, 167-68; 
and environment, 65-66; orderly behavior patterns 
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Maturation (Cont.) a 
in, 69-70; postnatal, 69; and readiness for learning, 
72; and training, 70-74; see also Growth 

Maze, 624 

Maze behavior, 18, 267, 267, 277, 427, 427, 501 

Mean, 371, 372, 624 

Mean deviation, 374, 624 3 

Meaning: as behavioral disposition, 345; connotative, 
343, 344; denotative, 343; learning affected by, 
315-16; and symbols, 342-45 

Measure of central tendency, 371 n.; see Average 

Measure of response, 624 

Measure of variation, 370, 373-75, 624 

Measurement: activity, 134-35, 134; of approach-and- 
avoidance gradient, 503; of attitudes, 564-66; of 
motivational dispositions, 142-44; of opinions, 568- 
71; in psychology, 23-27; of self-perception, 492-93 

Mechanical aptitude tests, 394 

Mechanical integration, 30, 624 

Median, 372, 624 

Mediation process, as fractional response, 345 

Medicine, psychology related to, 8-9, 16, 603-04 

Medulla, adrenal, 33 

Medusa, nerve ring of, 35, 35 

Membership group, 624 

Memory, 20, 42, 151; distortion of, 295-98; logical, 
vs. rote learning, 307-09; physiology of, 53-55; 
redintegrative, 288-89, 291; rote, see Rote memori- 
zation; see also Remembering 

Memory drum, 272, 272 

Memory trace, 294, 297-98, 624; distortion of, 295- 
98 


Menarche, 98, 624 
Menninger School of Psychiatry, 464 
Menstruation, 98, 100, 104, 624 
Mental age, 401, 405, 411, 624; basal, 405, 614 
Mental health, 4, 522-49 passim, 609, 624; emotions 
in, 548-49; practices enhancing, 547-49; and self- 
understanding, 548-49; useful work and, 547; see 
also Psychotherapy 
Mental illness, 523-30, 624; and heredity, 436-37, 
528; prevalence of, 528-30; prospect of cure of, 
528-30; see also Psychotherapy 
Mentally defective, 413, 414-15, 624 
Mentally gifted, 417-19, 624 
Mentally retarded, 413-14, 414, 624 
Mentally subnormal, 412-17, 624 
Mesmer, Anton, 16 
Mesomorphic compound, 469, 624 
Mesomorphy, 469 
Metabolism, in adolescence, 100 
Metaphorical generalization, 553 
Midbrain, 36, 40, 624; of dogfish, 37, 37 
Middle ear, 233, 624 
Miniature systems, 21, 22, 624 
Minnesota, University of, 430, 431, 432 
Minnesota Medical Aptitude Test, 586 
Minnesota Multiphasic Personality 
(MMPI), 454-55, 457 
Mirror drawing, 268, 268-69, 269, 624 
MMPI, see Minnesota Multiphasic Personality In- 
ventory 
Modality, 624 
Modalities of traits, 452, 452 
Mode, 372, 625 
Model(s), 625; Estes statistical, 282-85; mathematical, 
of learning, 281-85; scientific, 21-22 
Mongolism, 425 
Monkeys, experiments with, 74, 77, 77, 132, 133, 
274, 277, 278, 526, 527 
Monochromatism, 230, 232, 625 
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Monocular cues, 205-06 

Mood, 179, 625 

Moon illusion, 200, 201 

Moss Medical Aptitude Test, 585, 586 

Mother complex, 172 

Mothering, 76-78, 79, 80 

Motion and time study, 593-94, 625 

Motion sickness, 247 

Motivated forgetting, 301-05, 625; see also Repression 

Motivation (motives), 3, 124-55, 607, 608; achieve- 
ment, 144-48; affiliative, within social grouping, 
137-39; aroused, 124, 135, 153; ego-integrative, 
128, 144-48; and emotions, 172-78; intrinsic, 326, 
326; social, 127, 135-44; survival, 128-35; theories 
of, 149-55; unconscious, 148; see also Drive(s) 

Motivational disposition, 124-27, 136, 153, 453, 625; 
measuring, 141-44; sex as, 136; see also Aroused 
motive 

Motivational sequence, 175-78, 176, 625 

Motor area, 44, 625 

Multimodal distribution, 625; see Mode 

Multiple personality, 489-91, 625 

Multiple-response learning, 253, 267-74, 625 

Mundugumor, 82, 111 

Münsterberg, Hugo, 602 

Murphy, Gardner, 210, 216 

Muscles, 3, 625; kinds of, 30-32; tension in, 31, 161; 
tone of, 31, 625; tremor of, in emotion, 161 

Musical aptitude tests, 394 

Musical talent, inheritance of, 433 

Mutation, 34 

Myelin sheath, 52, 53, 625 


Narcissism, 154, 478, 625 

National Academy of Sciences, 119 

National Association for Retarded Children, 413 

National groups, and intelligence, 441, 442 

National Institute of Mental Health, 604 

National Science Foundation, 599, 600, 601 

Nativism vs. empiricism, in space perception, 208, 210 

Naturalistic observation, 12-13, 625 

Nature-nurture issue, 444, 625; see also Heredity; 
Environment 

Navaho Indians, 80, 82 

Necker cubes, 197, 198, 198 

Need-drive-incentive theory, 149-50 

Needs: drives arising from, 149; perception influenced 
by, 213; psychogenic, 125, 126, 126; and values, 
213-16; viscerogenic, 125 

Negative incentive, 449, 500, 502-03, 625; see also 
Goal(s); Drive(s) 

Negativistic behavior, 87, 105, 415 

Negroes, 82, 141, 440, 441, 443, 444, 561, 567 

Neo-Freudian theory, 483, 625 

Nerve(s): afferent, 51, 52; degeneration of, 38; effer- 
ent, 51, 52; and transmission of impulses, 52-53 

Nerve cell, see Neuron(s) 

Nerve impulse, 52-53 

Nerve net, 35, 35, 36, 625 

Nervous system, 3, 625; autonomic, 46, 47, 48, 49, 
162; central, 3, 51, 162; evolution of, 34-46; opera- 
tion of, 48-55; see also Synaptic nervous system 

Neural integration, 34, 625 

Neuron(s), 35, 36, 40, 46, 51, 52, 52, 53, 54, 55, 625 

Neuroses, see Psychoneuroses 

Newspapers, 572-73 

Newton, Isaac, 228, 365 

Night vision, 227 

Noise, as complex sound, 237-38 

Nominal defect, 350, 625 

Nonliterate society, 82, 95, 111-12, 625 
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Nonparametric statistics, 386-87, 625 

Nonsense syllables, 272-73, 292, 305, 306, 315, 346, 
625 

Noradrenalin, 33, 161, 165, 606, 625 

Norm, 396, 625 

Normal curve, 376-78, 626 

Normal distribution, 376-78, 626 

Normanby Islanders, 82 

Novelty, in behavior, 263 

Nurse, psychiatric, 530 

Nurturance, 137 

Nystagmus, 247, 248, 626 


Obelia, nerve net in, 35 

Object achievement, 187, 626 

Object assembly test, 407 

Object constancy, 187, 626 

Object perception, 186 ff. 

Object size, 187, 191-92, 626 

Objective science, 17, 626 

Objective scoring, 626; see Achievement tests 

Obsessive-compulsive reactions, 524, 626 

Obstacles, to drive satisfaction, 498-99 

Obstinacy, 480 

Obstruction box, 134, 135 

Occipital lobe, 43, 626 

Occupational choice, 581-91 

Occupational mobility, 583-84 

Occupational therapy, 56, 626; see also Mental health; 
Psychotherapy 

Occupational training, 448 

Occupations, social status of, 583, 583, 584 

Octave, 236 

Odor, 240-41 

Oedipal stage, 478, 479, 626 

Oedipus complex, 154, 477, 478, 626 

Ohio State University, 320 

Olfactory bulb, 36, 240 

Olfactory epithelium, 240 

Operant behavior, 258-59, 626 

Operant conditioning, 253, 254, 258-67 

Opinion, 563; measurement of, 568-71; public, see 
Public opinion 

Optic nerve, 226 

Oral behavior, 76, 137-38, 626 

Oral stage, 477, 478, 626 

Orderliness, 480 

Ordinal scale, 381, 626 

Organ of Corti, 233, 238, 626 

Organic illness, 526, 527 

Organic motive, see Psysiological motives 

Organic psychosis, 526, 527, 626; see also Functional 
psychosis 

Organism: behavior of, 3, 30-58; evolution of, 34 ff.; 
integration within, 30-34 

Organizer cells, in embryo, 65 

Orientation, 564 

Orientation response (orienting response), 132, 564, 
626; see also Equilibratory senses 

Osgood, C. E., semantic differential, 343, 344, 345 

Otolith, 247, 626 

Out-group, 560, 561, 626 

Oval window (ear), 233 

Ovaries, 32 

Overcompensation, 518 

Overlearning, 306, 307, 626 

Overtones, 236, 626 


Pacing, 74, 626; see also Maturation 
Pain, 132, 163, 243 
Pain drive, 132, 626 


Paired-associates learning, 272, 273, 626 

Pancreas, 32, 626 

Paralysis, spastic, 31 

Parameter, 386 

Paranoid reactions, 525, 626 

Parasympathetic division, 47, 48, 162, 626 

Parathyroid glands, 32, 626 

Parents: adolescent resentment of control by, 105-06; 
advice of, sought by adolescents, 109; influence of, 
on children’s vocational choice, 590-91; resem- 
blances of, to offspring, 428 ff., 431 

Parietal lobe, 43, 627 

Partist strategy, in problem-solving, 351, 352 

Part learning, 314-15, 627 

Passive decay, 294-95, 627 

Pavlov, Ivan, 253, 254, 255, 258, 261 

Pennsylvania, University of, 15, 604 

Percentile scale, see Centile scale 

Perception, 4, 15, 20, 186-220; and attention, 210-12, 
614; of color, 187, 188, 189; of depth, 202-10, 617; 
empiricism vs. nativism in, 208, 210; of events, 
186 ff.; extrasensory, 216-20, 619; figure-ground, 
19, 19, 193-94, 197-98, 415, 552-53, 619; grouping 
and patterning in, 194-96; illusions of, 198-201; in 
infancy, 187; influences upon, 210-16; of light and 
shadow, 206, 207; of location, 187, 192-93; of 
movement, 201-02, 206; nativism vs. empiricism 
in, 208, 210; needs as influence on, 213; of objects, 
186 ff.; organization in, 193-210; patterning and 
grouping in, 194-96; of persons, 552-55; personality 
characteristics as influence on, 214-15; of perspec- 
tive, 191, 206; selective, based on valued traits, 554; 
of self, 553-54; sensory basis of, 223-48; of shadow 
and light, 206, 207; of shape, 187, 189-91; of size, 
187, 191-92; space, nativism vs. empiricism in, 208, 
210; values as influence on, 214 

Perceptual patterning, 194-97, 627 

Performance, 116-19, 627; see also Ability; Intelli- 
gence tests 

Performance scale, in intelligence tests, 407, 408 

Performance scores, in intelligence tests, 412 

Peripheralist position, 349, 627 

Persecution, delusions of, 525, 526 

Personal dispositions, theory of, 472-73 

Personality, 4; appraisal of, 452-57; authoritarian, 480, 
480 n.; and birth order, 90-91; compulsive, 480; 
cultural experiences in shaping of, 448-49; defined, 
447, 448, 627; developmental theories of, 476-83, 
487, 488; differentiated, according to Lewin, 486; 
hypomanic, 453; intellectual abilities as part of, 
453; interests as reflection of, 453; learning theories 
of development of, 480-81; and motivational dispo- 
sitions, 453; multiple, 489-91; and pathological 
trends, 453; and physique, 452, 468-69; and pro- 
jective tests, 457-63; psychoanalytic theory of de- 
velopment of, 477-80, 481; role theories of develop- 
ment of, 481-83, 485; schizoid, 453; and self, 491- 
93; shaping of, 447-50; social attitudes as aspects 
of, 453; structure of, 447-52; and temperament, 
452, 468, 470; theories of, 468-92; trait theories of, 
472-76, 488; traits of, 453; type theories of, 468- 
72, 488; uniqueness in, 449-50, 451-52; values as 
reflection of, 453 

Personality assessment, 452-66, 627 

Personality dynamics, theories of, 483-88, 489 

Personality inventory, 453-57, 627 

Personality structure, 447-51, 452, 627 

Personality syndrome, 488-91, 627 

Perspective, 191, 206 

Perspective size, 191, 627 
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Perspiration control, and temperature change, 41-42, 
42 


Persuasion, 575-76; see also Public opinion 
Phallic stage, 477, 478, 478, 479, 627 
Pharmacology, 8 
Phenomenology, 7, 19, 19 n., 608, 609, 627 
Phenotypes, 423-24, 627; variance of, 444 
Phi phenomenon, 19, 202, 203, 627 
Phobias, 173 
Phobic reactions, 524, 627 
Physical sciences, and psychology, 8 $ 
Physiological motives, 127-36, 627; see also Social 
motives; Survival motives 
Physiology, 627; and body types, 470; psychology re- 
lated to, 8, 627 
Physique, and personality, 452, 468-69 
Pig, operant conditioning of, 264 
Pigeon: intermittent reinforcement in, 260-61; oper- 
ant conditioning of, by method of approximations, 
264, 265 
Pilometer response, 161, 627 
Pitch, 235, 236, 240, 627 
Pitchentera, 82, 627 
Pituitary gland, 32 
PK, see Psychokinesis 
Place learning, 278, 278-79, 627 
Place theory, of hearing, 238, 239 
Plasticity, 65, 66 
Plateau in learning, 270, 627 
Plato, 13, 289 
Play therapy, 535, 627 
Pleasure principle, 484 
Poincaré, Henri, 361 
Polarized synaptic transmission, 36, 36, 52, 53-54, 627; 
see also Neuron 
Political behavior, 571-72, 572, 574 
Poll, public opinion, 390, 568-69; see also Opinion 
Polyps, nerve net in, 35 
Population, in statistics, 376, 628 
Population genetics, 425-26, 628 
Positive incentive, 499, 500-03, 628; see also Goal(s); 
Drive(s) 
Post-hypnotic suggestion, 513, 628 
Postpubescence, 97, 628 
Practice, in learning skills, 269, 270 
Prepuberal phase, 97, 628 
Precognition, 216, 217, 220, 628 
Prediction: clinical, 465, 466; statistical, 465, 466; 
tests as basis of, 397, 399-400 
Predictive efficiency of r, 388, 388, 628 
Predictive validity, 399, 628 
Preferences, as tendencies to experience emotions, 
171 
Pregenital stages of sexual development, 477, 478, 
478, 479, 628 
Prejudice, 171, 560, 628; racial, 562-63 
Preparation, 360, 628 
Preparatory activity, 628; see Goal activity; Drive(s) 
Preparatory set, in perception, 212-13, 628 
Prepubescence, 97, 628 
Pressey, S. L., 110, 320 
Prestige-seeking, 152 
Primary abilities, 409-10, 628 
Primary colors, 229, 628 
Primary Mental Abilities, tests for, 409, 435 
Primary sex characteristics, 96, 628 
Primary taste qualities, 241 
Primitivation, 510, 628 
Primitive Society, see Nonliterate society 
Proactive inhibition, 298, 299-301, 628 
Probability sampling, 570-71, 628 
Probability values, 385, 628 
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Problem-solving, 4, 20, 351-59; and emotion, 178; 
heuristic, 358-59; insight in, 274-77, 280; limitations 
upon, 518-19; obstacles to, 354-57; strategies in, 
351-52; see also Language; Thinking 

Productivity vs. unproductivity, 523 

Product-moment correlation, 385, 386, 387 

Profile: of scores, 454; trait, 473, 474, 476 

Profile analysis, 476 

Programing, 319-25, 628; see also Teaching machine 

Projection, 513-14, 549, 553, 553 n., 628 

Projection area, 42-43, 44-45, 628 

Projective tests, in personality appraisal, 457-63, 628 

Prolactin, 136, 628 

Proximity principle, 194, 195, 195 

Psi, 218, 220, 628 

Psychiatric nurse, 530, 628 

Psychiatric social worker, 530, 628 

Psychiatrist (psychiatry), 7, 8, 16, 302, 530, 628 

Psychoanalysis, 16, 20-21, 22, 23, 154-55, 289, 536, 
543-46, 628; abreaction in, 545; free association in, 
21, 336, 543, 546; insight in, 545; interpretation in, 
544; personality development according to, 477-80, 
481; research on, 545-46; as theory of personality 
dynamics, 484-85; transference in, 545-46; working- 
through process in, 545 

Psychoanalyst, 530, 628 

Psychodrama, 542, 628 

Psychogenic needs, 125, 126, 628 

Psychograph, 473, 629; see also Trait profile 

Psychokinesis, 217, 218, 219, 220, 629 

Psycholinguistics, 609 

Psychological Corporation, 586 

Psychological primaries (colors), 229, 629 

Psychological types, 470-71 

Psychology: applied, 2-3, 252, 629; association, 14, 
22; as_behavioral science, 2-29 passim; behavior- 
istic, 17-18, 19, 20, 349, 608-09; biology related to, 
8; case histories in, 13; clinical, 530, 600; com- 
parative, 6, 15, 605-06; counseling, 600; educational, 
603; and engineering, 8; European viewpoints in, 
7; experimental, 9-11, 14, 599-600; faculty, 14; 
field theory in, 19, 20, 485-86; future of, 604-10: 
Gestalt, 19-20, 22-23, 194, 196, 197, 202, 486, 
553; history of, 13-16; humanistic, 608, 609; indus- 
trial, 591-98; interview as tool of, 13; introspective, 

13, 13 n., 14, 17, 19; legal, 602-03; measurement in, 
23-27; medicine related to, 8-9, 16, 603-04; minia- 
ture systems in, 21, 22; naturalistic observation in, 
12-13; philosophic origins of, 13-14; and physical 
sciences, 8; physiology related to, 8; as profession, 
598-604; professional and vocational applications 
of, 581-610; and psychiatry, 7, 8, 16; psychoanalyti- 
cal, see Psychoanalysis; schools of, 16; social, 6, 
552-78, 600-01, 610; specialization within, 598-602; 
Statistics in, 25 ff., 390, 601; stimulus-response, 
17-18, 19, 20, 22, 23; theory in, role of, 16-23; voca- 
tional and professional applications of, 581-610 
Peychonsuroses, 524, 529, 629 
sychophysical methods, in threshol ` > 
324.629 ld measurements. 
Psychophysics, 629 
Psychosexual development, 477-79, 478, 479, 629; see 
. alo PRATS 
sychosis, 525-26; manic-depressive, 468, 469; para- 
noid, 525-26; Schizophrenie 525 gi hay 

Psychosocial crises, 478-79, 479, 629 

Psychosomatic disorders, 57-58, 179, 527, 629 

Psychosomatic medicine, 8, 167 

Psychotherapy, 181, 302, 529, 629; for children, 
535-36; existentialist approach to, 543; group, 534- 
35; interpretive, 536; play, 535; relationship, 536; 
relative success of methods of, 546-47; release, 


181, 535, 535-36; techniques of, 530-43; see also 
Mental health 

Psychotic-depressive reaction, 525, 629 

Puberal phase, 97, 629 

Puberty, 95, 96-98, 629 

Public opinion, 629; in elections, 571-72, 572, 574; 
and experimental audiences, 575-76; sampling prob- 
lem in polling, 570-71; surveys of, 390, 568-69 

Punctiform distribution, 243, 629 

Punishment, 629; informative, 330; and reward, in 
control of learning, 325-31 

Pupil of eye, 225 

Pupillary response, 161, 629 

Purdue Opinion Poll, 105 

Pure-stimulus acts, 350 

Purpose, 146 

Pursuit-rotor learning, 269, 270, 270, 629 

Pyknic type, 469, 629 


Quality, 629 
Q-technique, 492 
Quantity, 629 

Quota control, 570, 629 


Racial groups, and intelligence, 442-44 

Racial prejudice, 562-63 

Radio, influence on audience of, 573-74 

Range, 374, 629 

Rank-difference correlation, 385-86, 629 

Ranked data, 379 

Rapport, 629; in intelligence testing, 441 

Rat(s): conflict behavior in, 501-02; diets of, experi- 
mental, 129, 130; drives measured in, 134-35, 134; 
electric shock received by, 3, 5, 24, 68, 172, 502; 
electrodes implanted in brain of, 39; estrus cycle 
in, 136, 136; fear in, study of, 172-73; feeding 
experiments on, 81; and inheritance of learning 
ability, 426-27; latent learning in, 279, 279; maze 
behavior of, 18, 132, 277, 427, 427, 501; place 
learning in, 278, 278-79; in Skinner-box, 259, 259, 
260; stereotypy in, 508; taste nerve fiber of, 244; 
transplantation experiments on, 66 

Rating scales, 463, 629 

Ratio scale, 380, 629 

| Rational problem-solving, 518-20, 629 

| Rationalization, 337-38, 511, 512-13, 519, 629 

Raw data, 370 

Raw scores, 371 

Reaction-formation, 512, 514-15, 629-30 

Reaction time, 14 

Reactions: affective, 525, 566; emergency, 162; para- 
noid, 525; psychoneurotic, 524; schizophrenic, 525, 
528 

Readiness to learn, 72, 630; see also Maturation; Pac- 


ing 

Reality principle, 484 

Reasoning, tests for, 410 

Recall, 288, 289, 291, 293, 305-09, 630 

Receptors, 48, 50, 51, 235, 240, 242, 243, 248, 630 

Recessive gene, 424, 630 

Reciprocal inhibition, 538, 630 

Reciprocal innervation, 32, 630 

Recognition, 288, 289-90, 291, 293, 630 

Recovery-from-work theory, 294, 312 

Red-green color blindness, 230-31, 232, 630; see also 
Color blindness; Color vision 

Redintegration, 288-89, 291, 630 

Reduction screen, 187, 630 

Reference group, 630 

| Reflex action, 48-52, 630 

Refractory phase, 53, 55, 630 

Regression, 88, 509-10, 630 


Reinforcement, 254, 255, 630; intermittent, 260-61, 
262; secondary, 261-63 

Reinforcing stimulus, 258-60, 261, 630 

Relational concept, 347, 630 

Relationship therapy, 536, 630 

Relearning, 288, 290-91, 293, 538, 630 

Release therapy, 181, 535, 535-36, 630 

Releaser, 67, 630 

Reliability, 397, 630; coefficient of, 394 

Remembering, 288-309 passim; kinds of, 288-91; see 
also Memory 

Reminiscence, 293-94, 630 

Representational process, as idea, 336 

Repression, 301-03, 304, 516-17, 630 

Reserpine, 528, 547, 630 

Resistance: in psychoanalysis, 544, 630; to social 
change, 556, 558 

Respiration rate, 161, 630-31 

Respondent, 631 

Respondent behavior, 258, 631; see Operant behavior; 
Operant conditioning 

Response(s), 3, 14, 15, 631; in anger, 164, 165, 
167; central (Sheffield), 608; conditioned, 253, 254, 
255, 256; in fear, 164, 165, 167; fractional, 345; 
galvanic skin, 159, 180, 537, 538; investigatory, 133; 
motor, 43; locomotor, 133; orienting, 132; pilomo- 
tor, 161; pupillary, 161; rate of, as measure of oper- 
ant strength, 260; symbol and object related through 
common, 345; total, until extinction, 260; uncondi- 
tioned, 254, 255, 256 

Restlessness, 505 

Retardation, 412, 413-14, 416 

Retention, 291-93 

Retention curve, 291-93, 292, 631 

Reticular formation, 40, 41, 126, 149, 631 

Retina, 225, 226, 227, 227, 228, 631 

Retirement, 120 

Retroactive inhibition, 298, 299, 631 

Retrogressive behavior, 510; see also Regression 

Reverberating circuits, 54, 54, 631 

Reverie, 337 

Reviews, periodic, in recall, 306-07 

Reward, ang punishment, in control of learning, 325- 

Reward expectancy, 278, 631 

Rhodopsin, 231, 631 

Rods, 226, 227, 227, 228, 231, 631 

Rogers, C. R., client-centered counseling, 533, 534, 536 

Role diffusion, 450, 631 

Role playing, 87-88, 111-14, 541, 631 

Role theories of personality development, 481-83, 485 

Rorschach test, 459-61 

Rote memorization, 272-74, 631; economy in, 311-19; 
vs. logical memory, 307-09 | 

Round window (ear), 233 | 


Saccule, 248, 631 

Sadism, 141, 631 

St. Augustine, 13 

Salamander, embryological development of, 65 

Salivary secretion, 161, 631 

Sample, 376, 382, 570-71, 631 

Sampling errors, 381, 631 

Saturation, 229-30 

Scale(s), 631; attitude, 564-66; centile, 379, 396; 
graphic rating, 462; interval, 381; for measuring 
psychological development of infants, 428-29; ordi- 
nal, 381; performance in Wechsler tests, 407, 408; 
rating, in personality assessment, 463; ratio, 380; 
verbal, in Wechsler tests, 407, 408 

Scaling, 379-81, 631 
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Scalogram method, Guttman’s, 565, 631 
Scapegoating, 561-62, 631 
Scatter diagram, 27, 27, 388, 389 
Schizophrenia, 437, 453, 468, 469, 525 528, 631; 
research on causes of, 527-28 
Schizothyme, 469, 631 
School psychologist, 599, 603, 631 : 
Schools of psychology, 631; see Behaviorism; Existen- 
tialism; Gestalt psychology; Psychoanalysis; Stim- 
ulus-response psychology 
Science: discovery in, 359-62; models in, 21-22; and 
uniqueness, 451-52 fas 
Score(s): barrier, in Rorschach test, 461; codability, 
349; critical, in tests, 399, 400; mental-age, 401; 
performance, in adult intelligence tests, 412; profile 
of, 454; raw, in statistics, 371; standard, in statistics, 
379-80; stanine, 399-400; in tests, 396; verbal, in 
adult intelligence tests, 412 
Secondary colors, 229 
Secondary reinforcement, 261-63, 631 
Secondary sex characteristics, 96, 631 
Secondary trait, 472-73, 632 
Second-order conditioning, 261-63, 632 
Selective migration, 440, 441 
Selectivity, 632 
Self, 632; in contemporary personality theory, 491- 
93; perception of, 553-54; as term in psychology, 
146 n., 448 
Self-consciousness, 102, 632 
Self-deception, 511, 549, 632 
Self-demand schedule, 75, 632 
Self-esteem, 511, 547 
Self-perception, 491-93, 632 
Self-recitation, 305, 306, 632 
Self-understanding, 548-49 
Selye, Hans, general adaptation syndrome, 57, 58 
Semantic defect, 350, 632 
Semantic differential, 166, 343, 344, 632 
Semicircular canals, 247, 632 
Sensorimotor skills, 268-72 
Sensorimotor task, 253, 268-72, 632 
Sensory adaptation, 224, 632 
Serial memorization, 272, 273, 632 
Serial position effect, 314, 632 
Set, preparatory, 212-13, 632 
Sex: and adult roles, 111-14; characteristics of, and 
adolescence, 96; and childhood roles, 87-88; as 
drive, 136-37; as motivational disposition, 137; in 
psychoanalytic theory, 154-55; as source of prob- 
lems in adolescence, 103-04 
Sex gland, 32, 632 
Sex-linked trait, 424-25, 632 
Shadow and light, 206, 207 
Shame, 517 
Shame culture, 516-17, 632 
Shape constancy, 187, 189-91 
Sharpening, 295 
Shock, steroids for treatment of, 34 
Shock therapy, 632 
Sibling rivalry, 88-90, 632 
Sign learning, 277-79, 632 
Similarity principle, 194, 195, 195 
Simon, Théodore, 401 
Sine wave, 234, 236, 632 
Size constancy, 187, 191-92, 632 
Skewed distributions, 372, 373, 378, 632 
Skills: sensorimotor, 268-72; social, 531-32 
Skin senses, 243-45 
Skinner, B. F., operant conditioning, 258, 261; teach- 
ing machines, 320, 324 
Skinner-box, 259, 259, 260 
Smell, sense of, 240-41 
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Smiling, social, 84-85 

Smooth muscles, 30, 31, 632 

Social desirability variable, 457, 632 

Social development, 84-93, 448-49 

Social femininity, 111-14, 632 

Social masculinity, 111-14, 632-33 

Social motives, 127, 135-44, 633 

Social participation, 547-48 

Social psychologist, 633 

Social psychology, 6, 552-78, 600-01, 610 

Social readjustments, 531-32 

Social sciences, 8 

Social skills, training in, 531-32 

Social smiling, 84-85 

Social status, of occupations, 583, 583, 584 

Social worker, psychiatric, 530 

Socialization, 74-78, 82-83, 633 

Society for the Psychological Study of Social Issues, 
601 

Sociology, 8, 633 

Sociogram, 463, 633 

Sociometry, 463-64, 633 

Solar spectrum, 228 

Somatotherapy, 529, 633 

Sound waves, 233, 234, 235, 236 

Source trait, 473-76, 475, 633 

Soviet Union, brainwashing in, 577 

Space technology, 595-96, 596 

Spastic paralysis, 31, 633 

Spearman, Charles, 408 

Special aptitude, 394, 633 

Species-specific behavior, 67 

Specific hunger, 130-31, 633 

Specific nerve energies, doctrine of, 242, 243 

Spectrum, solar, 228 

Speech area, 45 

Spinal cord, 51, 51 

Spontaneous recovery, 257, 633 

Sports, productive years in, 116 

S-R psychology, see Stimulus-response psychology 

Standard deviation, 374, 375, 633 

Standard error, 381, 382, 383, 384, 387, 633 

Standard error of estimate, 388, 633 

Standard score, 379-80, 633 

Stanford Achievement Test, 396, 396 

Stanford-Binet Intelligence Test, 178, 306, 404-05, 406, 
408, 411, 429 

Stanford University, 430, 431, 432 

Stanine scores, 399-400, 633 

Statistical inference, 376-85, 633 

Statistical significance, 217, 219, 382, 384-85, 633 

Statistician, 633 

Statistics, 370-90; averages in, 371-73; confidence lim- 
its in, 384; critical ratio in, 383, 384, 385; data 
scaled in, 379-81; descriptive, 370; deviation in, 
standard, 374, 375; errors of measurement in, 381, 
382; Estes model in, 282-85; in intelligence tests, 
408-10; nonparametric, 386-87; parametric, 386; 
population in, 376; prediction in, 465, 466; in psy- 
chology, 25 foy 390, 601; sample in; 376, 382, 570- 
71; scaling of data in, 379-81; variation in, averages 
and measures of, 370-75 

Status, social, of occupations, 583, 583, 584 

Status motives, 633; see Dominance; Achievement 
motive; Ego-integrative motives 

Stereophonic hearing, 204-05, 633 

Stereoscopic vision, 203-04, 633 

Stereotype, 633 

Stereotyping (categorization), 553, 560-61 

Stereotypy, 508-09, 509, 633 

Steroids, 34, 633 

Stimulus, 3, 15, 633; conditioned, 170, 254, 255, 256, 


256, 257; in person perception, 553; and reaction 
time, 14; unconditioned, 254, 255, 256, 256, 257 
Stimulus-response psychology, 17-18, 19, 20, 22, 23, 

633; see also Behaviorism 
Stimulus substitution, 255, 263; see also Classical con- 
ditioning 
Stinginess, 480 
Stress, 57-58 
Striate area, 45; see also Visual area 
Striate muscles, 30, 31, 633 
Stroboscopic motion, 19, 201-02, 633 
Strong Vocational Interest Test, 587, 588, 589 
Styles, cognitive, 489 
Subgroup, 568 
Subjective science, 17, 633 
Subjective scoring, 634 
Sublimation, 517-18, 633 
Subliminal effects, 224 
Submission, 139; see also Dominance 
Subnormal intelligence, 412-17 
Substance memorization, 272, 309, 634 
Substitution, 512, 517, 634 
Subtractive mixture, 229, 634 
Sugar, blood, 161 
Suggestion, post-hypnotic, 513 
Superego, 484, 485, 634 
Superposition, 206 
Suppression, 179-81, 516, 634 
Surface trait, 473-75, 475, 634 
Surveys, of attitudes and opinions, 390, 568-69 
Survival motives, 128-35, 634 
Symbolic thought process, 336 
Symbols: and meaning, 342-45; objects related to, 345 
Symmetrical distribution, 372, 634 
Sympathetic division, 46, 47, 48, 162, 634 
Synapses, 36, 46, 51, 52, 52, 53, 54 
Synaptic nervous system, 35-36, 52-54, 634 
Syndrome, defined, 452, 488 
Syntactical defect, 350, 634 
Systematic distortion, 295-98, 295, 297, 634 


Taboo, 82, 634; sex, 104 

Tachistoscope, 211, 2//, 212, 338, 634 

Tadpole, transplantation experiment on, 65, 66 

Taste, sense of, 241-43 

Taste buds, 242 

Taste deficiency, 425-26, 427, 634 

Taste tetrahedron, 244 

TAT, 458, 458-59, 459, 562 

Taylor, Frederick W., 593 

Tchambuli, 111 

Teaching machine, 4, 319-25, 608, 634; principles illu- 
strated by, 324-25; programing of, 321-24 

Telepathy, 216, 217, 218, 220, 634 

Television; influence on children, 574-75; Kennedy- 
Nixon debates on, 571, 574; as teaching aid, 320 

Temperament, 179; and personality, 452, 468, 470, 
634 4 

Temperature: perspiration control as result of change 
in, 41-42, 42; and skin senses, 243-45 

Temporal extension, 553 

Temporal lobe, 43, 634 

Tension: as aid to learning, 178; as consequence of 
frustration, 505; to complete (tasks), 634 "o 

Terman-McNemar Group Test, 429 ` 

Terman-Miles masculinity-femininity test, 112, 114 

Test(s), 13, 15, 634; ability, 112, 393, 585-86; achieve- 
ment, 393, 396-97, 398, 399; aptitude, 393, 394-96, 
585, 586; criteria in, 396, 398, 456; critical scores 
in, 399, 400; employee selection by, 592, 592; 
intelligence, see Intelligence tests; interest, in 
vocational guidance, 587, 587-89, 589; introversion- 


extroversion, 471; norms in, 396; personality, 453- 
57; prediction from, 397, 399-400; projective, in 
personality appraisal, 457-63; reliability of, 397; 
Rorschach, 459-61; scores in, 396; validity of, 397, 
398, 399 

Test battery, 394, 395, 395 

Test method, 13, 634; see also Tests 

Test profile, 454, 455, 634 

Test standardization, 396-97, 634 

Testes, 32 

Testimony, legal, 602 

Tetany, 634 

Thalamus, 40; of dogfish, 37, 37 

Thematic Apperception Test, 458, 458-59, 459, 562 

Theorizing, excessive, 516 

Therapy: for children, 535-36; group, 534-35, 621; in- 
terpretive, 536, 622; occupational, 56, 626; play, 
535, 627; relationship, 536, 630; release, 181, 535, 
535-36, 630; see also Psychotherapy; Somatother- 


apy 

Thinking, 4, 634; associative, 336, 337-41, 614; autis- 
tic, 337, 614; and brain, 349-51; children’s, lan- 
guage in, 347-48; computer simulation of, 358-59; 
creative, 337, 342, 359-65, 616; critical, 337, 341- 
42, 617; directed, 336, 337, 341-42, 617; group, 357, 
358; nature of, 336-42; varieties of, 336-37; see also 
Language; Problem-solving 

Thirst, 130-31 

Thorndike, Edward L., and stimulus-response psy- 
chology, 18; law of effect, 265; theory of transfer, 
317, 328 

Thought, see Thinking 

Thresholds, 223-24, 236, 239, 243, 245, 634 

Thurstone, L. L., factor analysis, 409, 410 

Thurstone Neurotic Inventory, 454 

Thyroid gland, 32, 635 

Thyroxin, 635 

Tickling, 176 

Timbre, 236, 635 

Toilet training, 78, 79, 83 

Token learning, 262, 635 

Tolman, Edward C., cognitive theory, 20; sign learn- 
ing, 277 

Tone: affective, 158; muscle, 31, 625; musical, 236, 
237, 241 

Touch, 243, 245 

Traditional counseling, 532, 635 

Trained introspection, see Introspection 

Training, 635; in bladder control, 72-73, 78; in clean- 
liness, 78; in digit memory, 73, 73; of employees, 
592-93, 593; and maturation, 70-74; occupational, 
448; premature, 73-74; in social skills, 531-32; 
toilet, 78, 79, 83, 316-19; see also Learning 

Trait(s), 452 ff., 635; cardinal, 472, 615; central, 472, 
473, 615; common, 472, 473, 473 n., 616; individ- 
ual, 472, 473 n.; modalities of, 452, 452; in person 
perception, 554; personality, 453; secondary, 472, 
473, 632; source, 474, 475, 633; surface, 474, 475, 
634; see also Personal dispositions 

Trait profile, 473, 474, 476, 635 

Trait theories, 472-76, 488, 635 

Tranquilizer, 528, 529, 547, 635 

Transfer through principles, 317, 635 

Transfer of training, 316-19, 635 

Transference, 545-46, 635 

Transplantation experiments, 65, 65, 66 

Traveling wave theory of hearing, 239, 635 

Trial and error learning, 635; see also Multiple-re- 
sponse learning 

Triceps, 32 

Trichromatism, 230, 232, 635 
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Trobriand Islanders, 104 

Trouble-shooting, 352, 353, 354 

Turner's syndrone, 425 

Twins, 70, 72, 73, 434, 435, 436, 437, 437, 528 
Two-point threshold, 245, 246 

Type theories, 468-72, 488, 635 

Types: body 468-69; psychological, 470-71 


Uncertainty, 353-54, 353, 635 

Unconscious motive, 148, 635; see Psychoanalysis 
Unconscious processes, 7-8, 21, 148, 361, 635 
“Understanding”-psychology, 7 
Union-management relations, 596-98 

Unlearning, 301 

Utricle, 248; see also Vestibular sacs 


Validity, 397-99, 635; coefficient of, 398; concurrent, 
399, 616; construct, 399, 616; content, 399; pre- 
dictive, 399, 628; of test scores, 397, 398, 399 

Values: adolescent, 108 ff.; and needs, 213-16; per- 
ception influenced by, 214; personality reflected in, 
453; in social psychology, 563 

Variable(s): 9, 635; dependent, 10, 10 n., 11, 24, 25, 
269, 617; independent, 10, 10 n., 11, 24, 269, 622; 
intervening, 18, 50, 622; measurement of, 23, 24, 
25; social desirability, 457, 632; statistical investi- 
gation of, 25-27; and uniqueness, 452 

Variance, 25 n., 635; genetic, 444 

Neeson: concomitant, 24, 25; measures of, 370-75, 

24 

Verbal comprehension, 409 

Verbal defect, 350, 635 

Verbal report, 7, 20 n., 635 

Verbal scale, in intelligence tests, 407, 408 

Verbal scores, in intelligence tests, 412 

Verification, 360, 361-62, 635 

Vestibular sacs, 247, 635 

Visceral brain, 42 

Viscerogenic needs, 125 

Vision, 224-33; adaptation of, to illumination, 227- 
28; night, 227; physiology of, 231-32; stereoscopic, 
203-04, 633; see also Color; Eye; Light 

Visual area, 44-45, 46, 635 

Visual field, 225-26, 635 

Visual purple, 231, 635 

Visual sense, see Vision 


Vitreous humor, 225 

Vocational choice, 581-91 

Vocational guidance, 585-91; ability tests in, 585-86; 
interest tests in, 587, 587-89, 589 

Volley theory of hearing, 239, 636 

Voluntary action, 636; see Operant behavior 

Voting behavior, study of, 571-72, 572, 574 


Wage incentive plan, 593, 636 

Wage incentives, 593 

War, 610 

Waterfall illusion, 201 

Watson, John B., and behaviorism, 17, 19 

Wave lengths of light, 228 

Weaning, 83, 84, 137 

Wechsler Adult Intelligence Scale, 406, 407, 408, 411 

Wechsler-Bellevue Test, 429 

Wechsler Intelligence Scale for Children, 407, 408 

Weeping, 169 

Weighted items, 394, 636 

Wertheimer, Max, 19 

Whole learning, 314-15, 636 

Wholist strategy, in problem-solving, 351, 352 

Whorf, B. L., theory of language and thought, 348 

Will, as term in psychology, 146, 147 

Window, rotating trapezoidal, 190, /90 

Wisdom, differentiated from intelligence, 412 

Wish-fulfillment, 484 

Woodworth, Robert S., 18, 205, 317 

Word association experiment, 636 

Word fluency, 409 

Work: efficiency in, 593, 594; satisfaction in, 582-83; 
useful, and mental health, 547 

Work inhibition, 523, 636 

Working-through, in psychoanalysis, 545, 636 

World Health Organization, 413 

Wundt, Wilhelm, 14, 15, 15 


X-chromosome, 424, 425, 636 

Yale University, 15, 82, 281 

Y-chromosome, 424, 425, 636 

Young-Helmholtz theory of color vision, 232, 233 


Zest, 523, 636 
Zuni Indians, 349 
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Piaget) have been added to the chapters on intellectual development 
and attainment of concepts and at several points case reports are 
introduced which bear out certain principles under discussion. In 
addition, such topical issues as “learning by discovery,” programmed 
instruction, divergent vs convergent thought, are thoroughly ex- 
amined, 

There are more than 180 charts, tables and line drawings, and 
each chapter closes with an annotated reading list. 


706 pp. 65s 


Contemporary Social Problems 
ROBERT K. MERTON 
AND ROBERT A. NISBET 


In this important new text for undergraduates, Professors Merton 
and Nisbet bring together significant contributions by some of the 
most outstanding sociologists of today. The chapters here contained 
(each on a separate major social problem or major form of social 
disorganization) are not excerpts, nor digests, nor reprints of articles. 
These studies were specifically commissioned for this text. They 
represent the latest research findings of an evaluation by each expert, 

~ based on his long and sustained work in the particular problem or 
problem-area. The Introduction and the Epilogue provide a frame- 
work for these chapters: the Introduction describes the scope and 
organization of the book, while the Epilogue relates the analyses of 
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